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HJIaHI/IpyeMbIe pe3yJbTaThbl 0OCBOCHUA yt{eﬁnoro npeamMera «XHMHSD C ONIMCAHHEM YHUBEPCAJIBbHBIX y‘leﬁHbIX }IeﬁCTBHﬁ,
JOCTHTACMBbIX Oﬁy‘laIOIIIHMHCﬂ
JIMYHOCTHBIE pe3yJbTaThbl:

- ¢(hOpMUPOBAHHOCTP MOJIOKUTEITHHOTO OTHOIICHUS K XUMHH, YTO 00YCIIaBIMBAET MOTHUBAIMIO K YUeOHOH e TETFHOCTH B BHIOpaHHOH cdepe;
-c(hopMHPOBAaHHOCTH YMEHUS perIaTh MPoOIEeMBbI IIOMCKOBOTO M TBOPYECKOTO XapaKTepa;
-c(hopMHPOBAHHOCTH YMEHUS IPOBOIUTH CAMOAHAIIN3 U OCYIIECTBIISITH CAMOKOHTPOJIb M CAMOOIIEHKY Ha OCHOBE KPUTEPUEB YCIICITHOCTH;

-C()OpMUPOBAHHOCTH HABBIKOB MPOSIBJICHMS TI03HABATEIbHON NHUIIMATUBBI B y4€OHOM COTPYIHUUYECTBE.
IIpeaMeTHbIe pe3yibTaThI:

-c()OpMUPOBAHHOCTH MPEICTABICHUI O MECTE XUMHUH B COBPEMEHHOM HAYYHON KapTHHE MUpPa; TIOHUMAaHKUE POJIU XUMUU B (POPMUPOBAHUHU KPYro3opa
1 (PYHKIIMOHAJILHOW I'PaMOTHOCTH Y€JI0BEKa JUIsl peIIeHUs TPAKTUYECKUX 3a/1a4;

-BJIa/ICHHE OCHOBONOJIArAlOIMHA XUMUYECKUMHU MTOHATHSMH, TEOPUSAMH, 3aKOHAMH M 3aKOHOMEPHOCTSIMH; YBEPEHHOE ITOJIb30BAHUE XUMHUYECKOM
TEPMHUHOJIOTUEN U CUMBOJIMKOM;

-BJIAACHHUC OCHOBHBIMU MCTOAAMHU HAYYHOT'O ITO3HAHHA, UCIIOJIb3YEMBIMU B XUMHHU: Ha6J'IIO)IeHI/Ie, OImMCaHne, USMEPCHUEC, DOKCIICPUMCHT, YMCHUC
O6pa6aTI>IBaTI>, 00BICHATE PE3YIbTAThI TPOBECACHHBIX OIIBITOB U ACJaTh BBIBOABI; TOTOBHOCTH U CIIOCOOHOCTE MCTOABI MO3HAHUA IMTPHU PCHICHUN
MPAKTUYCCKUX 3a7a4,

-c()OpPMUPOBAHHOCTh YMEHHUS JaBaTh KOJIMUECTBEHHbIE OLICHKH U MTPOBOJUTH PACUETHI 10 XUMUYECKUM (opMysIaM U ypaBHEHUSIM;
-BJIaJICHUE MPaBUIaAMH TEXHUKH 0€30MaCHOCTH MPU UCIOJIb30BAHUU XUMUYECKIX BEIIECTB;
-c()OpPMUPOBAHHOCTH YMEHHUS IIPOBOUTH IKCIIEPUMEHTBI Pa3HON AUTAKTUYECKOM HAIIPaBICHHOCTH;

-c(hopMHPOBaHHOCTH YMEHUS OKa3bIBATh TIEPBYIO TOMOIIb TIPU OTPABIICHHX, 0KOTaX U APYIHX TPAaBMaX,CBA3aHHBIX C BEIIECTBAMHU U JIAOOPATOPHBIM
000pyI0BaHUEM.

MeranpeaMeTHbie pe3yJbTaThI:

c(OPMHUPOBAHHOCTh YMEHHSI CTABUTH LIEJIM U HOBBIC 33/1a4H B yueOe U MO3HABATEIbHOMN JICATSILHOCTH;

OBJIa/IeHHE MPHEMAMH CAMOCTOSITEILHOTO NJIAHUPOBAHMS IyTel TOCTHKEHHS eI, YMeHUsI BLIOUPATH Y PeKTHBHBIE CMIOCOOBI pelieHHsT Y4eOHBIX U
M03HABATEJIBLHBIX 32/124;C()OPMHUPOBAHHOCTH YMEHHsI COOTHOCHTD CBOM JIeHCTBHSA ¢ TJIAHUPYEMBbIMH Pe3yJIbTATAMM;

-c)OpPMUPOBAHHOCTH YMEHHUS OCYIIECTBIATH KOHTPOJb B MpoIlecce JOCTUKEHHSI pe3yabTaTa, KOPPEKTUPOBATh CBOM IeHCTBUS;

-c)OpPMUPOBAHHOCTh YMEHHUS OIEHUBATh MPABUIBHOCTH BBIMOTHEHUS YUYEOHBIX 3a/1a4 M COOTBETCTBYIOIINE BO3MOXKHOCTH UX PEIICHHUS,

-BBICOKUN YPOBEHb KOMIIETEHTHOCTH B 00nacTu ucnonszoBanus UKT;

'C(I)OpMI/IpOBaHHOCTB 9KOJOIr'n4€CKOro MbIIJICHUA,

-c(hopMHPOBAHHOCTh YMEHUS IPUMEHSTH B TO3HABATEIbHONW, KOMMYHUKATUBHOM U COLMAJILHON MPAKTUKE 3HAHMSI, IOJTy4YEHHbIE TIPU U3yYEHUHU
peaMera.

IVNIAHUPYEMBIE TPEJIMETHBIE PE3YJIbTATbBI OCBOEHUS YYEBHOI'O IIPEAMETA «XUMMUSI»:
B pesynbrate u3ydenust yaeOHOTO mpeamera « XuMHUs» Ha YPOBHE CpeIHEro 001ero oopa3oBaHus:



BbInyCKHMK HAY4YUTCS:

-pacKpbIBaTh Ha MPUMEpax poJib XUMUHU B (POPMUPOBAHIH COBPEMEHHOI HayYHON KapTUHBI MUpA U B IPAKTUUYECKOH JIESATETLHOCTH YEJIOBEKA;
-JIEMOHCTPUPOBATH HA IIpUMEpax B3aUMOCBSA3b MEXAY XUMUEH U IPYTUMHU €CTECTBEHHBIMU HayKaMH;
-packphIBaTh Ha IpUMeEpax MOJIOKEHUs TeOpUur Xxumudeckoro crpoenust A.M. byrneposa;

-noHuMaTh (pusmueckuii cMuich [leproaudeckoro 3akona /[.M. MeHeneeBa u Ha €r0 OCHOBE OOBSCHSATH 3aBUCUMOCTh CBOMCTB XUMHUYECKUX 3JICM CHTOB
1 00pa30BaHHBIX UMH BEUIECTB OT AJIEKTPOHHOTO CTPOCHUS aTOMOB;

-00BACHATH MPUYUHBI MHOTOOOPA3Hs BEIIECTB HA OCHOBE OOIINX MPEICTaBICHUI 00 X COCTAaBE M CTPOCHHH;

-IIPUMEHATh NPaBHJIa CUCTEMATUYECKON MEXIyHapOJHOW HOMEHKJIATyphl KaK CpPEACTBA pa3iNYeHUs W UIACHTU(UKAIIMM BEIIECTB MO HUX COCTaBY U
CTPOCHHIO;

-COCTaBJISATh MOJIEKYJISIPHbIE U CTPYKTYpHbIE (POPMYJIbl OpraHMYECKUX BEIIECTB KaK HOCUTENeH MHPOpMalluU O CTPOCHHH BELIECTBA, €0 CBOMCTBAX U
MIPUHAJUIEKHOCTH K OIIPEJICIIEHHOMY KJIacCy COE€IMHEHUII;

-XapaKTepU30BaTh OPraHUYECKHE BEIIECTBA MO COCTaBY, CTPOCHUIO M CBOWCTBAM, YCTaHABJIMBATh NMPUUMHHO-CIIECJCTBEHHBIE CBS3U MEXIY JaHHBIMU
XapaKTepUCTUKaMH BEIlIeCTBA;

-TIPUBOJIUTH MPUMEPHI XUMUUECKUX PEaKIUi, PACKPHIBAIOIINX XapaKTePHbIE CBOWCTBA THIMHMYHBIX MPEJACTABUTEICH KIIACCOB OPTraHUYECKHUX BEIIECTB C
LETBI0 UX UACHTU(DUKAINHN U 00BSICHEHUS 00JIaCTH PUMEHEHHS;

-IIPOTHO3UPOBATh BO3MOKHOCTh MPOTEKAHUS XUMHUYECKUX PEAKIMA Ha OCHOBE 3HAHMHA O THUIAX XMMHYECKOHW CBSI3M B MOJICKYJaX peareéHTOB U HX
PEaKIMOHHON CITIOCOOHOCTH;

-MCIOJIb30BaTh 3HAHMSI O COCTABE, CTPOCHUH U XUMHYECKUX CBOMCTBAX BEIIECTB JIJIsi OE30TIAaCHOTO MPUMEHEHHSI B TIPAKTHYECKOM ACSITEIIBHOCTH;
-IIPUBOJIUTHh MPUMEPHI MPAKTUYECKOTO HCIOJIL30BAHMUS TPOIYKTOB MepepaboTku HEDTH W MPUPOTHOTO Ta3a, BHICOKOMOJICKYJSPHBIX COCIUHEHUN
(moNMMATUIICHA, CHHTETHYECKOTO KaydyKa, alleTaTHOTO BOJIOKHA);

-IIPOBOJIUTH OTIBITHI 10 PACIIO3HABAHHUIO OPraHUYECKUX BEIIECTB: IIMIICPUHA, YKCYCHOW KUCIIOTHI, HETIPEACIBHBIX )KHUPOB, TJIFOKO3bI, KpaxMalia, OSJIKOB —
B COCTaB€ IMUIIEBHIX MPOAYKTOB M KOCMETHYECKUX CPEJICTB;

-BJIQJICTh MPAaBUJIAMH U TIPUEMaMH 0€3011acHOM PabOThI ¢ XUMUYECKUMH BEIIECTBAMU U JIA0OPATOPHBIM 000PYI0BaHUEM;

-yCTaHaBJIMBATh 3aBUCHUMOCTH CKOPOCTH XUMHUYECKOM peakluy U CMEUICHUSI XUMUYECKOTO PAaBHOBECHUS OT PAa3IMUYHBIX (DaKTOPOB C IIENbIO OIpe/ie eHUs
ONTHUMAJIBHBIX YCIIOBUN MPOTEKAHUS XUMHUUYECKUX MTPOLIECCOB;

-IIPUBOJIUTH MMPUMEPBI THAPOIN3a COJICH B IIOBCETHEBHOM KU3HH YEJIOBEKA,

-IIPUBOJIUTH TPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLUil B IPUPO/IE, IPOU3BOICTBEHHBIX MPOLIECCaX U KUZHEAEATEIbHOCTH OPraHU3MOB;
-IIPUBOJIUTH MIPUMEPHI XUMHUYECKHX PeaKI1ii, paCKpBhIBAIOIIUX O0IIHE XUMUYECKUE CBOMCTBA MIPOCTHIX BEIIECTB — METAJUIOB M HEMETAJUIOB,;

-IPOBOJUTH PAcUeThl HA HAXOXXIAECHUE MOJEKYISIPHOH (opMysbl yrieBogopoja MO MPOJYKTaM CTOpaHHUs W MO €ro OTHOCHTEIbHOH IUIOTHOCTH M
MacCOBBIM JIOJISIM DJIEMEHTOB, BXOSIINX B €r0 COCTaB;

-BJIaJIETh NIpaBUJIaMU 0€3011aCHOr0 00palleHus ¢ €IKUMHU, TOPIOYMMHU M TOKCHYHBIMU BELIECTBAMH, CPEJICTBAMHU OBITOBOM XUMUHU;

-OCYIIECTBIIATh MOMCK XMMUYECKON MH(OPMAIK IO HA3BaHUAM, UACHTU(DHUKATOPAM, CTPYKTYPHBIM (OpMYJIaM BEIECTB;

-KpPUTHUYECKU OIICHWBATh U MHTEPIPETHPOBATH XMMUYECKYIO HH(OPMAIMIO, COAEPIKAIILYIOCS B COOOIIEHHUSIX CPEJCTB MacCOBOW MH(pOpMAIMHU, pecypcax
WuTepHeTa, HaydHO- TMOMYJSIPHBIX CTAThsX C TOYKU 3PEHHUS] €CTECTBEHHO-HAYYHOH KOPPEKTHOCTH B LIEJSAX BBISBICHUS OIMIMOOYHBIX CYKICHUU U
(dbopmMupoBaHus COOCTBEHHOM MO3UIINH;

-IPpCACTABIIATE IMYTHU PCIICHUA r1I100aIbHBIX HpOGHeM, CTOAUX TICpC YCJIOBCUCCTBOM: DKOJIOTUUYCCKUX, SHCPICTUYCCKUX, CBIPbCBLIX, U POJIb XUMHUHU B



peLIeHNH 3THX MpooiIeM
BbINyCKHHK MOJYYHT BO3MOKHOCTh HAYUHTbCS:

-WJTIOCTPUPOBATh HAa IPUMEpPaX CTAHOBJIEHUE U SBOJIIOLIMIO OPraHUYECKOW XMMHM KaK HAyKU Ha Pa3JIMYHbIX HCTOPUYECKUX ATAMAX €€ Pa3BUTHS,
-MCI0JIb30BaTh METOJIbl HAYYHOI'O IO3HAHUS NPU BBIIOJHEHUH IPOEKTOB M Y4E€OHO- HMCCIEAO0BATENbCKUX 33/Jay IO HM3YYEHHUIO CBOMCTB, criocoOOB
MIOJIyYEHUS U PAaCllO3HABAHUSI OPIraHUYECKUX BEIECTB;

-00BACHATH IPUPOAY U CIIOCOOBI 00pa30BaHUS XUMUYECKOM CBS3U: KOBAJCHTHOM (MOJISIPHOM, HETIOJSIPHO), MOHHOM, METAITMYECKOM, BOJIO POTHON — C
L[EJIbI0 OIIPEAETICHHS] XUMUYECKOW aKTHUBHOCTH BEILIECTB;

-yCTaHaBJIMBAaTh T'€HETUYECKYIO CBSI3b MEXIYy KJacCaMH OpPraHMYeCKUX BELIECTB JUIsi 0OOCHOBaHMS NPUHLMIINAIBHON BO3MOXHOCTH IOJTYYECHHUS
OpraHMYECKUX COEAMHEHU 3aJaHHOTO COCTaBa U CTPOEHUS;

-yCTaHaBJIMBAaTh B3aMMOCBA3M Mexay (GakTaMu M TEopHel, MPUYMHOW U CIEACTBHEM IPHU aHajdu3e MNpoOJIEeMHBIX CHUTyaluii M O0O0OCHOBaHHUU
MIPUHUMAEMBbIX PEIIEHUN Ha OCHOBE XMMHYECKUX 3HAHUM.

Conepxanue nporpamMmsl
10 knacc OPTAHUYECKAS XUMUSA
Pasznen 1. Tema 1. TeopeTnueckre OCHOBBI OpraHuyecko xumum (3 4)

®opMHUpPOBAHHE OPraHUYECKONW XMMHM KaK HAayKH. Teopus CTpOeHHUs] opraHndeckux coequHeHnnii A. M. bytiepoBa. Yrneponusiii ckenet. Pagukasi.
OyHKIMOHANIBHBIE Tpynnbl. ['oMonornueckuit psaa. 'omonoru. CrpykrypHas nzomepusa. HoMeHknatypa. DJIeKTpoHHas MpUpoJa XMMHUUYECKUX CBS3EH B
opraHnyeckux coeanHeHusax. Kiaccuukanus opraHM4eckux coOeqUHEHHM.

JemoncTpanun. O6pa3iibl OpraHMuecKrux BEHIeCTB U MaTepuanioB. Moaenu MOJIeKyJl OpraHMYecKuX BelecTB. PacTBOpUMOCTh OpraHMYecKUX BEUIECTB
B BOJIE U HEBOJAHBIX pacTBopuTensx. [InaBnenue, o0yrinuBaHue U ropeHHe OPraHUYeCKUX BEIIECTB. IPUMeEphl Y B B pa3HbIX arperatHbIX COCTOSTHUSX
Pacuernble 3agauu. HaxoxaeHne MoJIeKylIIpHOI OpMYsIbl OPraHU4eCKOro CoeTMHEHHs 1Mo Macce (00beMy) IPOIYKTOB CrOPaHHUSL.

Pazgen 2. YIVIEBOJAOPOIbBI (12 4)

Tema 2. llpeaenbHbie yrieBoaopoabl (ankanbl) (3 1)

Crpoenne ankaHoB. ['omonoruueckuii psn. Homenknarypa u umzomepus. dusnueckue M XUMHUUYECKHE CBOMCTBA alKaHOB. Peakius 3ameleHus.
[Tonyuenue u npumeHenue ankaHos. llonarne nuknoankanax. Jlemoncrpanuu. B3peiB cmecu MeraHa ¢ Bo3gyxoM. OTHOLIEHHE aJKaHOB K KHCIIOTAM,
LIEJI0YaM, pacTBopy IIEpMaHraHaTa Kajius | OpoMHOMI BOJIE.
JlabopaTopHblie onbIThI. I13roTOBIIEHNE MOJENIEN MOJIEKYII YTIIEBOJAOPOJOB U IaJIOT€HONPOU3BOIHBIX.

IIpakTnyeckas padora. 1. OnpeneneHre Ka4eCTBEHHOIO COCTaBa OPraHUYECKUX COEIUHEHUN.

Tema 3. HenpenenabHbIe yriaeBoaopoas! (4 1)

Auxkenbl. CtpoeHue ankeHoB. ['omonornueckuii psn. Homenknatypa. M3omepus: yriepoiHON LeNM, IMOJIOKEHHUsS KPAaTHOM CBS3M, yuc-, mpauc-
n3oMepus. XUMUYECKHAE CBOMCTBA: pEaKLMU OKUCICHUS, NPUCOCAUHEHUs, MoiauMepusauuu. lIpuMeHeHue aikeHOB. AJIKaJHEeHbI. Crpoenue.
CaolicTBa, [IPUMEHEHUE. ITpuponuslii KaydyK. AnkuHbl. CTpoeHue auneruwieHa. ['omonoru u usomepsl. Homenknatypa. ®dusnueckue u
XUMHUYECKUEe cBoWCTBa. Peaknuu npucoenuHenus u 3amelneHus. lIpumenenue. Jemoncrpaumu. M3rortoBiaeHue Mozeleld MOJIEKYJI T'OMOJIOIOB U
n3zomepos. [lonyyenue aneruneHa KapOUIHBIM criocoboM. B3anmozelicTBie ameTiiieHa ¢ paCTBOPOM MepMaHTaHaTa Kajuus ¥ OpoMHOM BoJoi. ['openune



arieTwieHa. Pa3nokeHue kaydyka Mpy HarpeBaHUHM U UCIIBITAHUE TPOIYKTOB pPa3OKEHUs. 3HAKOMCTBO C oOpasuamMu KaydykoB. IIpakTHuyeckas
padora. 2. [lonyyeHue 3TuI€Ha U U3y4EHUE €Er0 CBOMCTB.
Tema 4. ApomaTuyeckue yrieBoaopoabl (apeHsbl) (2 1)

Apenbl. Ctpoenue Oenzona. M3omepus u HomeHKiIaTypa. Pu3ndeckne U XUMHUYECKHE CBOWCTBa OeH3oisa. ['omosiorn OeH3zomna. ['eHeTwueckas CBS3b
apOMaTUYECKHUX YIJIEBOJOPOJIOB C IPYTUMHU KJIacCaMU YIJIEBOI0POIOB. JleMoHCcTpanuu. benzon KaK
pacTBopuUTEIb, TOpeHHe OcH30i1a. OTHOIICHHE OCH30J1a K OPOMHOM BOJIE M pacTBOPY IepMaHranata Kayms. OKHCICHUE TOTyoJIa.

Tema 5. IlpupoaHble HCTOYHUKH YIJ1€BOI0POAOB (3 4)

[Tpupoansiii raz. Hedtrs u Hedrenponykrsl. @usnueckue cBoictBa. CrocoObl nepepaboTKu HedTH.
JlabopaTopHble onbIThl. O3HAaKOMIIEHHE C 00pa3liaMy MIPOAYKTOB HedTenepepaboTKu.

Pa3znea 3. KUCJIOPOACOAEPXKXAIINE OPTAHUYECKHUE COEJIUMHEHUSA (12 u)
Tema 6. CiupTsl u denounl (4 4)

OpHoaTtoMHbIE TpefenbHble cnupThl. CTpoeHue MoJeKkysd, (yHKIHOHanbHas rpynmna. Bomopoanas csizb. M3omepus u HOoMeHknaTypa. CBoiicTBa
MeTaHoJIa (3TaHOJa), MOJIydeHUE U npuMeHeHue. DU3MoJorHyYecKkoe JeHCTBUE CIUPTOB HA OpraHu3M 4YejloBeKa. MHOTOaTOMHbIE — CITUPTHI.
OTUNIEHTINKONb, ThuiepuH. CBoiictBa, mnpumeHeHue. DeHobl. CTpoeHne MOJIEKY bl peHoa. B3auMHoe BIMsIHUE aTOMOB.

B MoJIeKyJe Ha mnpumepe MoJekynbl (enoma. CpoiictBa. TokcwuHOCTh ¢eHoNa | ero coenuHeHui. [Ipumenenue ¢enona. ['eneTnyeckas
CBS3b CIIUPTOB U (peHosa ¢ yriaerogopoaamu. JlabopaTopHbie onbIThl. B3anmoneiictBue ¢eHoma ¢ OpoMHOW BOJOW M PacTBOPOM THAPOKCHIA
Hatpus. PacTtBopeHue raunepuHa B Boje. Peakumsi riunepuna ¢ ruapokcunom meau(Il).

PacueTHble 3apaun. PacueTsl Mo XUMUYECKUM YpaBHEHUSM MIPH YCIOBUH, YTO OJTHO W3 PEArnpyIONINX BEIIECTB JaHO B H30BITKE.
Tema 7. Aibaeruibl, KeTOHbI, KAPOOHOBbIE KHCJIOTHI (4 1)

Anbnerunpl. Kemonwvi. Ctpoenue mouiekyn. DyHKiuoHanpHas rpymna. M3oMepus u HomeHkiatypa. QopmanblIeruj U aueTaibJeruja: CBOWCTBA,

MOJIyYeHUE U TIpUMEHEHHEe. Ayemon — npeocmasumerns KemoHo8. Ilpumenenue. OpnHococTaBHbBIE npeJesbHbIe
KapOoHOBBIE KUCIOTHL. CTpoeHue Mosekyil. OyHKIHOHaNbHAs rpymnna. M3omepuss u HomeHkiarypa. CBoiicTBa KapOOHOBBIX KHUCHOT. [IpumeHenwue.
Kpatkue CBEICHUSA 0 HeTpeeIbHBIX KapOOHOBBIX KUCJoTax. ['eHeTnueckas cBs3b KapOOHOBBIX KHCIOT C

JIPYrUMH KJIacCaMHM OpraHudeckux coenuHeHuii. JlaGopaTopHble onbIThl. [losydeHue STaHai sl OKHCICHHEM dSTaHONA. B3auMojedcTBHe MeTaHaus
(?TaHaNA) ¢ aMMHaYHBIM pacTBOopoM okcuaa cepedpa(l) u rumporcuaa meau(1l).
JemoncTpanuu. PacTBopeHue B alleTOHE pa3jIMyYHbIX OPraHUYECKUX BEIICCTB.

IIpakTnuyeckas padora.3.«CBoiicTBa KapOOHOBBIX KUCIOT.

Pacuernbie 3anauun. OnpeneneHre MacCOBOM UM 0ObEMHOM JI0JIM BBIXO/Aa MPOIYKTa PEAKIIUN OT TEOPETHUECKHA BO3ZMOKHOTO.
Tema 8. Kupsbl. Yriesoanl (4 4)

Kupsr. Haxoxnenue B IIPUPOJE. CaoiicTBa. IIpumenenue.  Morwowue cpeocmaa. IIpasuna
bezonacnozo obpawjenus co cpeocmeamu 6vimosou xumuu. I'moko3a. CtpoeHue Moinekynsl. ColicTa rimtoko3sl. [Ipumenenue. Caxaposa. CBoiicTsa,
IIPUMEHEHHE.

Kpaxman u nemnono3a — MpeAcTaBUTENN IPUPOAHBIX NTOIUMEPOB. Peakius nonmkonaeHcannn. @u3zndyeckue 1 XuMudyeckue cBoiicrsa. Haxoxxnenue B
npupoae. Ilpumenenune. AneraTHoe BOJIOKHO.



JlabopaTopHble OnbIThI. PacTBOPUMOCTH JKHMPOB, JOKA3aTEIbCTBO MX HEIPENEIbHOIO XapaKTepa, OMbUIEHHE XKHpoB. CpaBHEHHE CBOMCTB MbLIa U

CUHTETUYECKUX MOIOIIMX CpeACTB. BiaumonelictBue Ti0K0o3bl ¢ ruapokcugom Mmenu(ll). BzaumonelicTBue TIIIOKO3BI ¢ aMMHUAYHBIM PacTBOPOM
okcunacepeOpa(l). BzammopeiictBue caxaposbl C THAPOKCUAOM KalbllUs. B3amMopelicTBHe Kpaxmaiaa ¢ HOAOM. [ HAponm3 Kpaxmana.

O3HakoMJIeHHE C 00pa3liaMM NPUPOIHBIX U HCKYCCTBEHHBIX BOJIOKOH JleMOHcTpaummu. 3HaKOMCTBO ¢ oOpa3lamMu MOIOIIMX M YUCTAIIMX CPEICTB.

N3yyenne MHCTPYKIUHI 110 UX COCTaBY U IPUMEHEHUIO

IIpakTnueckas padora.4.PemieHne sKCIEpUMEHTAIBHBIX 3a/1a4 Ha [0JIy4€HUE U paclO3HaBaHUE OPraHUYECKHUX BEIIECTB.

Pa3nena 4. ASOTCOAEPKAIIUE OPTAHUYECKUE COEJJUHEHUSA (4 1)

Tema 9. AMUHBI U AMMHOKHCJIOTHI (2 4)
AMuHbl. CtpoeHue MoJiekya. AMuHorpynmna. @u3nyeckue U XuMudyeckue cBoiictea. AHWIMH.  CBOMCTBa,  NPUMEHEHHUE.

AMMHOKMCI0THI. M30Mepust 1 HoMeHKIaTypa. CBolicTBa. AMHMHOKHCIIOTHI Kak aM(OTepHbIe opraHuueckue coennnenus. [Ipumenenue.
JemoncTrpanun. Okpacka TKaHU aHWIMHOBBIM KpacuTeneM. Jloka3aTenbCcTBO HaMMUMsl (PYHKIIMOHAIBHBIX IPYII B paCTBOPAaX aMUHOKHUCIIOT.
Tema 10. beaxu (2 1)

Beakn — mnpuponneie momumepsl. CoctaB u crpoeHue. du3mdeckne M XUMHUYECKHE CBOMCTBA. [IpeBpamieHne OeTKOB B OpraHm3Me. YCIEXH B
M3y4YeHUW W CHHTe3e OelIKOoB. XMMHUS U 37I0pOBhe uenmoBeka. Jlekapcraa. [IpobieMbl, CBA3aHHBIE C TPUMEHEHHUEM JIEKAPCTBEHHBIX — MPEMapaToB.
JemoncTpanuu. [[BeTHpie peakniuu Ha Oenku (OMypeToBas M KCAaHTONMPOTEWHOBAs peaknuu). OOpasmpbl JEKapCTBEHHBIX IMPENapaTOB M BUTAMUHOB.
OO6pa31bl CpeaCTB TUTUEHBI U KOCMETUKH.

Pasxen 5. BBICOKOMOJIEKYJIAPHBIE COEIUHEHMUA (34)
Tema 11. Cunrerndeckue nmojumMepsl (3 4)

[TonsiTie O BBICOKOMOJIEKYISIPHBIX coequHeHusX. llomumepsl, mosydaemble B peakuusx noiaumepusanuu. Ctpoenue wmouiekyn. [lonusTuien.
[Momunponunen. @enoaghopmanvoecudnvie CMObL.

Cunrernueckue kayuyyku. CTpoeHue, CBOWCTBA, MOJydyeHUE U NpuMeHeHue. CHHTETHYECKHUe BOJIOKHA. KanpoH. JlaBcan.
JemoncTpanun. OOpasifpl 1acTMACC, CAHTETUYECKUX KayYyKOB U CHHTETUYECKHX BOJIOKOH.

11knacc
TEOPETHYECKHUE OCHOBbI XUMHUHU
Tema 1. Baxkueiilmme XuMH4YeCKHe MOHATHS U 3aKOHBI (3 1)

Atom. Xummdeckuii saeMeHT. M30TOIEL. HpOCTHe n CJIOKHBIC BCIIICCTBA. 3akoH COXpaHCHUA MACChl BCIICCTB, 3aKOH COXPAaHCHHUA U
MMpEeBpaliCHUS DHECPIUU ITPHU XUMHUYCCKUX PCAKIUAX, 3dKOH IOCTOAHCTBA COCTAaBA. BemectBa MOJICKYJIAPHOTO U HEMOJICKYIIIPHOTO CTPOCHUA.

Tema 2. llepuoguveckwii 3aKOH W NEPHOAUYECKAS CHCTeMa XHMHYECKHX 3JIEMEHTOB . U. MenageseeBa Ha OCHOBE
Y4YEeHHUS 0 CTPOEHHH ATOMOB (4 4)

Amomnvie opoumanu, s-, p-, d- u f~anexkmponvr. OCOOEHHOCTH pa3MEIIEHHsI JICKTPOHOB M0 OPOUTAISIM B aTOMaxX MaJlbIX U OOJBIIUX MepUO0B. CBSI3b
NEPUOINYECKOTO 3aKOHA U EPUOINUECKON CUCTEMbl XUMHUYECKHX DJIEMEHTOB C TEOPUEH CTpOEHHs aTOMOB. KopomKuil u OIUHHBII 8APUAHMbI MAOTUYbL
Xumuueckux snemenmos.llonodxcenue 8 nepuoouyeckoil cucmeme xumudeckux snemenmos /. U. Menoeneesa 600opooa, 1aHmanouoos, akmuHouoos u
UCKYCCMBEHHO NOJYYEeHHbIX NEeMEHMO8. BanentHocth u BAJICHTHBIE



BO3MOYKHOCTH aTOMOB.
HMemouncrpanuun. [ICXD JIM, Tabnuisl « IEKTPOHHBIE 000JIOYKH aTOMOB)Y

Tema 3. Ctpoenue BeuiecTBa (5 )

Xumunueckasi cBsa3b. Monnas cBsa3b. Katnonsl u annonsl. KoBanentHas HenosisspHas cBsizb. KoBajieHTHas MojsipHas CBS3b. DJIEKTPOOTPUIIATEIBHOCTD.

Crenenb okucienus. Meramnndeckas cBsi3b. Bomopoanas cBs3b. [IpocTpaHcTBEeHHOE CTpOEHHE MOJIEKYT HEOPTaHUUYECKUX u OpraHuYeCKUux
BelIeCTB. THUIIBI KPUCTAJUTHYECKUX pelieTox u CBOMCTBa BemiectB. [Ipuumabl  MHOrOoOOpa3us BEIIECTB:
M30MEpUsl, TOMOJIOTHS, aJUIOTPOIIHS, U30TOTH.

Hucnepchule cucmemol. Konnounnsie pacTBOPBI. 3omu, remu. Jlemoncrpamuu. Mojenu HOHHBIX,

ATOMHBIX, MOJICKYJIIPHBIX U METAJUTMYECKUX KPUCTAIUTMYECKUX pereToK. OOpa3iibl MUIIEBbIX, KOCMETHYECKUX, OMOJOTHUECKUX M MEIUIIMHCKUAX 30J1ei
u reneit. ekt Tunnans. Moaenu MoJieKy H30MEpPOB, TOMOJIOTOB.
Tema 4. Xumnueckue peakuuu (7 1)

Kaaccndukanus XumMu4ecKux peakiuii B HEOpraHM4eCKol U opraHndeckoi XuMuu. CKOpOCTh PeaklMH, €€ 3aBUCUMOCTb OT Pa3IMYHbIX (PaKTOPOB.
Karanu3z u xaranuzaropsl. O6paTUMOCTh peakiuil. Xumuueckoe paBHoBecue. CMellleHrne paBHOBECHS O] AEHCTBHEM pa3uYHbIX GakTopoB. [Ipunnmmn
Jle [llarenwe. [Tpou3BOACTBO CEpHOI KUCIOTHI KOHTAKTHBIM CITIOCOOOM.

OnexTponuTHueckas auccounanus. CuibHble U ciabble 3eKTpoauThl. Cpelna BOAHBIX PAacTBOPOB: KHCIas, HEHTpaibHas, mienodyHas. BoaopoHsiii
nokasatens (pH) pactBopa.

I'mpponus OpPraHUYECKUX U HEOPraHUYECKUX BemecTs  JleMoHcTpauun. PasnuuHble  THIIBI
XUMUYECKUX PEaKIMi, BUACOOIBITHI 10 OPraHUYECKON XUMHUH, BUACOPUIEM «OCHOBBI MOJIEKYJISIPHO - KHHETUYECKOH TEOPUI.

JlabopaTopHble ONBITHI. 3aBUCUMOCTh CKOPOCTH pEaKUUU OT KOHIIEHTpAIlMH, TEeMIIepaTypbl, MPHUPOJbI pPEearupyrollux BeulecTB, PaznoxxeHue
MepPOKCHJIa BOJIOPOAA MIPUCYTCTBUH KaTanu3aropa. OnpeesieHne cpebl pacTBopa ¢ MOMOUIBI0 YHUBEPCAILHOTO HHAMKATOPA.
HEOPI'AHMYECKAS XUMUA

Tema 5. Metanasbl (7 4)

[TomoxeHne  MeTalIOB B TEPUOIUYCCKOM CUCTEME XUMHYECKUX anementoB JI. . MenneneeBa. OO0mue CBOIICTBa METaIOB.
DIEKTPOXUMHUECKUN Psii HApsDKeHUH MetauioB. OOmue crnocoOsl moydyeHus: MeTaioB. CriiaBbl. DIEKTPOIU3 pacTBOPOB M pacmiaBoB. [lonsarue
o koppo3uu MerawioB. CmocoOGsl 3ammTel  OT  KOoppo3uu.  O030p METAIIOB TNIaBHBIX MOATPYHN (A-TpyI) MEPUOIUYECKON CHUCTEMBI
XUMUYECKUX JICMEHTOB.

0O630p MeramnoB nobounbix noarpymn (b-rpymm) nepuoguueckoi CUCTEeMbl XUMHUYECKUX 3JEMEHTOB  (Meab, UWHK, kene3o). Okxkcuasl U
TUAPOKCHUIBI MeTanoB. JemoHcTrpanuu. O3HakoMIieHHE ¢ 00pa3llaMd METaZIOB U MX COEIWHEHUWH, CIJIaBbl, B3aUMOJCHCTBHE METAIJIOB C
KHUCTIOPOJIOM, KHCIOTaMH, BOJOM; OKa3aTeIbCTBO aM(OTEPHOCTH aTOMUHUS U €ro THIPOKCHIA, 00pa3ibl MEIH, Keie3a, XpoMa, MX COeIUHEH Hii;
B3aMMO/ICHICTBUE MEIU M Kelle3a ¢ KUCIOPOJOM; B3aUMOJICHCTBHME MEIU U JKejle3a ¢ KUCIOTaMu (CepHasl, COJIsHasi), MOJydeHHUEe TUIPOKCHIA MEIH,
XpOMa, OKCHJa MEIH; B3aMMOJCHUCTBUE OKCHJIOB W THAPOKCHUIOB METAJUIOB C KUCIOTaMH; JOKa3aTelnbcTBO amporepHocTH coeaunenuit xpoma (I11).
PacuerHble 3a1auun. PacueTsl Mo XMMIUYECKUM YPaBHEHUSIM, CBS3aHHBIE C MACCOBOM JIOJIEH BBIXO/a MPOAYKTa PEAKIIUU OT TEOPETUIECKH BO3MOKHOTO.
Tema 6. Hemerannl (9 1)

O0630p cBoiicTB HemMeTaoB. OKUCINUTEIFHO-BOCCTAHOBUTENBHBIE CBOMCTBA TUIMUYHBIX HeMeTaJIoB. OKCHJbI HEMETAIJIOB M KHCIOPOJICOJEpIKaIe
KHUCIOTHl. BotopoiHble coeAMHEHN HeMETaIIOB. ['eHeTndeckas CBs3b HEOPraHMYECKUX U OPraHUYECKHX BEIIECTB. bbITOBas XuMHUeckas
rpaMoTHOCTh JleMoHcTpanuu.O0pa3iibl HEMETAJUIOB; MOJIENIM  KPUCTAJUIMYECKUX PEUIeTOK, alMasa, rpadura, NoJydeHHe aMMHaKa U XJIOPOBOJAOPO/Ia,



pacTBOpEHHUE UX B BOJE, 10KA3aTEIbCTBO KMCIOTHO-OCHOBHBIX CBOMCTB 3TUX BellecTB. CKUTaHKE YISl U Cepbl B KUCIOPOJIE, ONPEAEICHUE XUMUYECKUX
CBOMCTB MPOJIYKTOB CrOPaHMsI, B3aUMO/ICHCTBHE KOHII. CEPHOM, KOHII. U pa30aBIeHHON a30THOM KUCIIOT C MeJbI0, BUACO(PUIBLM «XHUMHUSI BOKPYT HACH.
IIpakTukym. 1. Penenue skcriepuMeHTAIbHBIX 33/1a4 110 HEOPraHUYECKON XMMUU; PELIEHUE SKCIIEPUMEHTANIBHBIX 33a4 110 OPraHU4eCKON XUMUMU;

IMOJIy4CHHEC, CO6I/IpaHI/I€ " pacCrio3HaBaHHC Ia30B.

Temaruueckuii miaan 10 kiaacce

Ne HanmeHoBaHMe pa3je/ioB U TeM KonuuectBo M3 Hux(K0JM4eCcTBO 4aCOB)
n/n 4acosB
(Bcero) |Kontpounnbie|[lpakTuueckue|lIpoexkTHbie,
padoThI padoThbI TeCTOBbIE,
TBOpPYECKHE,

IKCKYPCUH H
T.X.(YYUTbIBast

crenupuKy
npeaMera)
1 Pazgen 1. Te(lpeTI/I‘IeCKI/Ie OCHOBBI 3
OpraHUYECKON XUMUU
2 |Paznen 2. YrineBogopoapl 12 1 2
3 |Pa3nen 3. Kucnopoacoaepxarne 12 2
OpraHUYEeCKUe COeTUHEHHS
4 |Paznen 4. A3oTcoaeprkaiue 4
OpraHUYECKUe COeTMHEHUS
5 |Pa3nen 5. BeicokomolieKynsipHbIe 3 1

OpPraHUYCCKUE COCTUHCHUS
HUroro: 34 2 4




TemaTnueckui maan 11 KJIACC

Ne HanmenoBanmue pa3aesioB u teM |KosuvecTBo M3 HuX(K0JIUY€eCTBO YaCOB)
n/n JyacoB Konrpouasnbie|IIpakTnueckue|IIpoexTHbIe,
(Bcero) |paGoThl padoThbI TeCTOBbIE,
TBOpPYECKHE,
IKCKYPCHH U
T.1.(YYUThIBas
crenupuKy
npeaMera)
1 Tema 1. BaxHelmme XUMHUYCCKHE 3
TIOHATHS U 3aKOHBI
Tema 2. [lepuoauyueckuii 3aK0H U 4
MepUOANYECKasi CUCTEMA XUMHUYECKUX
2 |anementoB /1. 1. MenaeneeBa Ha
OCHOBE
YYEHHS O CTPOEHUU aTOMOB
Tewma 3. CtpoeHue BemecTa 5 1
Tema 4. XumMudeckue peakiuu 7 1
Tema 5. Metamibl 7
Tema 6. Hemeramisl 8 1 3
Hroro: 34 3 3




(1 yac B HeeNI10),
(yueonuk I'. E. Pynizutuca u @. I'. ®eabamana «Xumus. 10 kiaace» u «Xumus.11 kiaacce»)

KAJIEHAAPHO-TEMATHYECKOE IINTAHUPOBAHMUE 110 YYEBHOMY INPEIMETY «XUMMHS», 10 KJIACCE 34 yacos

Ne | Tema ypoka | Ko | Tu HUcnosab3oBanue HeneBas IlnanupyemMsble pe3ybTaThl
o\ L I Conepixanue o0opynoBaHus ycTaHoBKa IpenmeTnsie | MeTanpeaMerHblie | JIMUHOCT HbIE
BO | ypo e Touku pocra
ya- | Ka
co
B
Pasznes 1. Tema 1. Teopernueckue 0CHOBbI Oprannyeckoii xumuu (4 yaca)
1 [Ipenmer YUH | TXC, ee JdemMoHcTpanuu | 3HaTh OCHOBHBIC Yuenuk Ilo3naBatenbnbie | UyBCcTBO
(1) OpraHHYeCKO 3 3HAYCHUE. OO0pa3ipl | onpeeneHus: Hay4YuTCs: YV - YMeHnune ropaoCTH 3a
 XTMUIH A.M.bytnepoBa. | OpraHn4eCcKux «OopraHuyeckas OOBSICHATH OTIPEEATH POCCHICKYIO
dopmuposanue | BEUIECTB U | XUMUS», KA30MEPHUSI»,| BAJICHTHbBIC Ha BKJIQ,
pmup . i p ’ MOHATHA,CO31aBaTh YKY, H
op2aHuyeckou MaTcpHraioB. «roMoJIorn» BO3MOXHOCTH PYCCKHX YUCHBIX
0000111eHM,
XUMUL KaK aToma B pa3BUTHE
nayxu. [IapocTepkHEB yIIIepoa, yCTaHaBJINBATh XUMUH;
bI€ MOJIENTU 3aBUCUMOCTD a”aliorunmu, dbopmMupoBaH ue
Opranuueckue N
MOJICKYJI CBOMCTB KJaccu(puIMpoBaTh | OTBETCTBEHHO I'0
BCIIECTBA. OPraHHYCCKUX BEIIECTB OT | | camMOCTOSATEeNIbHO | OTHOIICHHS K
Opranunueckas
p BEILECTB. cocraBa 1| ppiGupars YYEHHIO,
XUMHSL. CTPOCHMS, TOTOBHOCTHU U
OCHOBaHUS u
HOMeHKJ'IaTypa. TUIIBI CIIOCOOHOCTH
Wsomepust rubpuamzanuy | KPATCPHHI AL 6 Gyaarommmxc s K
b
aJTuKal : opmpr | K1accubuKanmm, CaMOpAa3BUTH 10 U
p MOJIEKYI; yCTaHaBJIUBATh caMmo00pazoB
OIpeNeNsaTh HPUYHHHO- aHUIO Ha OCHOBE
NPUHAUICKHOC | crieicTBEHHBIE MOTHUBALINH K
Th CBS3H 00y4YEHHIO U TI0
OpraHu4yecKor 3HAHUIO
PeryasituBubie
0 COETMHEHUS dbopmMupoBaH ue
2 | Dmekrponna | 1 | YUH | Onekrponnas | [lapocrepxHes K YYA - Ymenne OCHOB JKOJIOTUYECK
(2) | s npupona 3 pHpoza bI€ MOJEIIH 3Hath Kak 00pasyercs| onpenenéHHOM | CAMOCTOSTENIBHO OH KyJbTYpBHI,
XUMYEKasi CBSI3b COOTBETCTRBY IOILIEH
XMUMHYECKHX xummueckux | MOTCKYT y Kiaccy, | ONpeACisTh e y rot

COBPEMEHHOM y




CBS3€EH B CBS3€EH B OPraHu4cCKux YMCHHC CBOEro 00yueHus, YPOBHIO
OPraHu4eCcKu OpraHuveckux | BCHICCTB. KIACCU(OHMUMPO | cTaBUTH U 9KOJIOTH1EC Oro
X COCIMHCHUSX, BaTh 10 | dopMyTHPOBATH MBIIIUICHHUS,
COEIMHEHNUS CIIOCOOBI ee OIIPENEIEHHOM IS Ce65 HOBBIE pa3BHUTHE OIBITA
X pa3psbiBa. y  TpU3HAKY, sazaau B yuebe 9KOJIOTHYECK U
3HATh OPHUEHTHPOBA
HOMEHKJIATYDY KoMMyHMKaTHMBH | gpoii
3 | Knaccuduka KY | Knaccudukarus 3HATh MpaBUIIa opraanueckux | bie YY/I- Yvmenune | pediexcusro
(3) us u O6pa3sist HOMCHKJIATYPbI COEMHEHMH, | OPraHM30BBIBAThYY | OLECHOYHOM u
OpPraHUYECKU HOMEHKIATypa | opranudeckux | OPTaHHUCCKUX YMETh eOHOE IIPAKTUYECKO 1
X OpraHUYEeCKHX BEIIECTB U COCIMHCHIH OTIPENIeNATh CoTpyHHUecTRO 1 | ACATEIBHOCT H B
COCIUHCHHI COCAMHEHUH MaTepUaoB. THII COBMECTHYIO JKM3HCHHBIX
Penrenvie Pacuernsbie Mo nenu XUMHYECKOM CHUTYaIHsAX;
3a1a4 Ha 3aJa4u. MOJIEKYJT peakuuy, ACATEIBHOCTD O0CO3HAHHBIN
BBIBOJI Haxoxnenne OpPraHMYECcKHX O0OBACHATH Cy4uTeIeM BEIOOD.
XUMHYECKIX MoneKyJIﬂpHof/'I BeIIEeCTB. B3aMHOE HCBEPCTHUKAMU;pa
bhopmyn opmyst BIIUSIHHE 6oTaTh
OpPraHp4eCKoro aTOMOB B | HHIUBHIYalIbHO U
COCAHMHCHHUA 110 MOJIEKYJIE B TpYyIIIE
Macce (00Bemy) YVyeHnuk
HPOAYKTOB MOJIY4YUT
cropanui BO3MOKHOCThH
HAYYHUTHCA
4/4 | BxomHoit K3
KOHTPOJIb
Paznen 2. YIJIEBOJAOPO/bI (11 4)
5/1 | Crpoenue KY | Knaccudukanus | IllapocrepxkHeB | 3HaTh CTpOCHUE Yuenuk Ilo3HaBaTebHBIE | K
aJIKaHOB. Y OPraHUYECKUX bI€ MOJIEITH aJKaHOB, MX OOLIYI0 | Hay4yHTCH: YV -YMmeHue
T'omomoruue COCIUHEHUN. MOJIEKYJT bopmyny OIpENENATh OIpENEATh
CKUH psif. I'omonoruuecku aJIKaHOB MIPUHA]IEKHOC | TIOHATUSA,
Homenkinary U psn, Thb CO31aBaTh
pau TOMOJIOTH. OpraHuvyecKor | 00OOIIeHNUS,
HU30MepHUst CrtpykrypHas O COEJIMHEHUs | yCTaHABIIMBATH
HU30MEpUs. K aHaJIOTHH,

OIpEeNAEIEHHOM




Crpoenue
aJIKaHOB.
Howmenknarypa
U U30Mepus
HOMEHKJIaTypa
6/2 | CBoiicTBa, KY dusnvecKkue u
MOJIy9CHHUC 1 XUMHUYECKHE
MIPUMEHEHUE CBOJCTBA
aJIKaHOB.
Iuoankan aJIKaHOB.
- Peaxrus
3aMENCHUS.
[Tonyuenne u
MIPUMEHEHHE
aJIKaHOB
7/3 | IpakTuyec V33 HccnenoBath
Kasi pa6oTa CBOICTBa
Ne 1. OpraHuYeCKUX
Ipasmana TB COCMHCHUH,
OTIPENICTTUTD UX
KatdecTserH KauyeCTBEHHBIN
0c COCTaB.
ompeieICHU
€ yriepoJa,
BOJIOpOJA U
xJiopa B
OpraHu4eCcKu
X
COCIMHCHUS

X.

3HAaTh OCHOBHBIE

CIOCOOBI OJTyYEHUS.

XUMHYECKUe
CBOMCTBaA
IAKJIOAJIKAHOB

y KJ1accy
YTJIEBOIOPOJIO
B, YMETh
OOBSICHATD
CBOMCTBaA
BEIIIECTB Ha
OCHOBE
aHanm3a
cocTaBa 51
CTpOCHUS
MOJIEKYI,
YMCHHE
MIPOTHO3UPOBA
Th
XUMHYECKHE
CBOMCTBA
BEIIECTB,
OOBICHATH
YCIIOBHS
MIPOTEKAHUS
peakiuu,
3HATh 00JIaCTU
MIPUMEHEHUS
BEIIECTB.
XapaxkTepuszoB
aTh COCTaB U
OCHOBHBIE
HarpaBJICHUS
HCII0JIb30BaHU
o 51
nepepadoTKu
MIPUPOJTHBIX
HMCTOYHHUKOB
YTJI€BOI0POIO
B.

KJIacCu(UIIPOBATH
, CaMOCTOSITEJIHHO
BbIOMpATh
OCHOBAHHS u
KpUTEpUU JUIst
KJaccu(pukanuu,
yCTaHaBIINBATh
MIPUYHUHHO-
CJICZICTBEHHBIC
CBSI3U
PeryasituBHbie
YV - YMmenue
CaMOCTOSATEIBHO
OTIpE/ICIISATH TeTTN
CBOETO 00y4YeHU,
CTaBUTh U
dbopmynHpoBaTh
IUISL ce0sl HOBBIE
3a/1a4u B yueOe

KomMMmyHukaTuBH
ble YY]I- YMenue
OpraHU30BBIBATH
yueOHoe
COTPYTHUYECTBO U
COBMECTHYIO
JeSITeIbHOCTD C
yUUTEIEeM U
CBEPCTHUKaMH;
paboTtath
WHIUBUAYAIBHO U




8/4 | AnkeHsl. YUH | Ctpoenue JdemMoHcTpanuu
Crpoenue, 3 AJIKCHOB. :
TOMOJIOTHYE T'oMOnOrneckn | \fonemy
CKHH psf, M AL MOJIEKY]I

Howmenknarypa,
HU30MepHs, H3OMEpHS: HU30MEPOB U
HOMEHKJIATY YIJIEpOAHOI TOMOJIOTOB.
pa. TeIH,
CaoiicTBa TIOJIOKEHUS
ATTKCHOB U KpaTHOU CBSI3H,
1IX yuc-, mpamuc-
IIPUMEHEHHE USOMEPUA.
XUMHUYECKue
CBOMCTBA:
peaxuus
OKHUCJICHHUS,
MIPUCOETUHEHHUSL.
[Ipumenenue
AJIKEHOB
9/5 | TpaxkTuyec V33 | [lony4yenue
Kasi pabora
Ne 2.
IIpaBuna Th.
[Tonyuenue JTHJICHA,
STHJICHA U U3y4EHUE ero
U3y4YEHUE CBOMCTB,
€ro CBOICTB CrocoOBl
coOupaHus u
pacro3HaBaHUs
(kau. peakIumn)
10/6 | ITousarue o KY AnkagueHsl. JdemMoHcTpanuu
YIJIE€BOAOPO CBOJCTBA, : 3HAKOMCTBO C
oax. MNPHUMCHCHUC. 06pa3uaM1/1

3HaTh OCHOBHBIE

CIOCOOBI OJTyYEHHUSI.

XUMHYECKUE

CBOICTBA aJIKEHOB

3HaTh OCHOBHEIC

CHocoOBI OTYYEHUSI.

XUMHYECKHUE

CBOMMCTBA aJIKaJHUECHOB

B IpyIIe

ITo3HaBaTebHBIE
YV - YMenuue
OTIPEICIIATh
MTOHSITHS,CO3/1aBaTh
00001IeHus,
yCTaHABIIUBATh
aHaJIOTUH,
KJIaCCU(UIIMPOBATH
, CaMOCTOSITEIIHHO
BBIOMpATh
OCHOBaHHS u
KpUTEpUHU ISt
KJaccuukanuu,
yCTaHaBJIUBAThH
MPUINHHO-

CJIEICTBEHHBIE CBSA3U
PeryasitTuBHble

YV - YMmenue
CaMOCTOSTEIBHO
OTIPE/ICIISATH 1SN
CBOEro o0y4eHus,
CTaBUTb U
bopMynrpoBaTh
JUist ce0sl HOBBIE
3a1a4d B yueobe

KoMMmyHnkaTnBH
ble YY]I- YMenue
OpraHu30BbIBATH
yuebHoe
COTPYIHUYECTBO U




[Tpupoanblit IIpupoausli, | KaydyKkoB COBMECTHYIO
Kay4yK. CHHTETHHECKH] JCSTEbHOCTD C
i Kay4dyKH,
pesia, YUUTEJEM U
300HUT CBEpPCTHUKAMU;
paboTtartpb
VH/IMBUYJIEHO
11/7 | ANKUHBL KY Crpoenue [Tpubop mst Y4yenuk Ilo3HaBaTenbHBIC
CTpOGHI/Ie, allCTUJICHA. CO6I/IpaHI/I$I 3HaTh OCHOBHBIE HAy4YUTCsH: ny[ - YMenuue
FOMOJIOTHYE I'omomnoru n rasoB CHOCOOBI NOJYYEHUS. | OOBACHATE OTIPEEIIATH
CKHH A, M30MCPBL. XHUMHIECKHE BajICHTHRIC MOHATUSA,CO3/1aBaTh
(v} b
H30MepHS, Homenxrarypa. CBOMCTBA aJIKNHOB BOSMOXHOCTH | Guers
aroma ’
HOMEHKJIATy duznyeckue u
a, CBOMCTBA XUMUYECKHE yriepona, yeTananTuBaTy
pa, . 3aBHUCUMOCTD aHajioruy,
" IC_fOHCTBa' CBOMCTB KIIacCH(HMIHUPOBATE
MIPUMEHEHHE VMEHEHUe
aEeTHneHa P BCIICCTB ~ OT | | caMOCTOSITEIHLHO
cocraBa M| priGupars
CTPOEHHUS
12/8 | ApcHBL. YHUH | CrpoeHune 3HAaTh OCHOBHBIE THII)T o ’ OCHOBaHUA u
OeH3ona. CHocOOBI NOTY4EHUSI.
ben3ox u ero 3 A X y4 PHOpUM3AIHT KpUTEpHUU VTS
rOMOJIOTH 30MCpHs 1 MMHIYCCKHIC ' dopmpr | Kraccnukanum,
HOMEHKJIaTypa. CBOICTBa apeHOB MOJICKYIL: VCTAHABITHBATS
duznueckue u
oInpeseniTh HPUYMHHO-
XUMHYECKHE IpHHAIERHEOC
CBOMCTRA o CJIEZICTBEHHBIE CBSI3U
6eH30ma PeryasTuBubie
OPraHHYECKOT | vy 1 _ Vyienne
[eHeTnuecka VOU  (0606uuTh VMeTb OOBSICHATD O COCAMHCHUA | OCTOSTETBHO
K
13/9 |5 cBs13b C3 3HAHHS 00 CBS3b MEXIY .
aceaM onpesenéumom y| OTIPSACTATH M
apomaruyec YTJIEBOAOPOJAX, Kaccy. | CBOEro o0yueHus,
YIJIEBOJOPOJIOB :
KX MoKa3aTh CTAaBUTEH U
YTJICBOAOPO POACTBO (bopmynupoBaTh
J0B € M3yICHHBIX 1711 ce0sl HOBbIE
ApYruMH YIJIEBOJ0POJOB 3a7auu B yuebe
KJ1accaMu 1 BO3MO>KHOCTH
YTJIEBOJOPO MX MTOJTY4YEHUS U3 KOMMYyHHKATHBH
hi():! HEOPraHUYECKH X

ble YY/I- YMeHue




BEIIECTB.
Pemenne 3amau
Ha HaxXO0XJACHHUE

OpPraHru30BbIBATH
yueOHoe
COTPYAHHUYECTBO U

MOJIEKYJIIPHOM COBMECTHYIO
(hopmyITbt JIeSTeIIbHOCTD C
["azo06pa3Horo YUUTENEM U
yraesoziopoza 1o CBEPCTHUKAMU;
HpOAyKTaM paboTats
CTOpaHMsL.
WHINBUTYATEHO
14/10| IpupoaHbIit YHUH | ITpupoanbie YMers Yuenuk Ilo3HaBaTenbHBIC
U MOIIYTHBIC 3 HCTOYHHUKHU 00BSACHATH HAY4IMTCsI: YV - YMenune
He(TAHBIC
o ;IIJ)I e YTII€BO/IOPOJIOB, CYIIIHOCTb 00BSACHATH OTIPE/IENATD
’ NPUPOIHBIN Ta3 XUMHUYECKUX BaJICHTHEIE
COCTaB | o N TIOHSATHS,CO3/IaBaTh
MpUMeHEHHE U IOMYTHBIN SIBJICHU, BO3MO>XHOCTH 606
0000mIeH s
HEe(TAHBIE Ta3bI IPOMCXOIALINX B aToma m ’
HE TOJIBKO npupose, ObITy M Ha | yrjiepoa, ycTaHaBJINBaTh
TOIJIMBO, HO U MIPOU3BOJICTBE; 3aBUCUMOCTH aHaJIoruu,
MCTOTHHK CBIPH OIIEHKH HX CBOMCTB KJIacCH(DHUITNPOBATE
AT o,
. MOCJIEICTBUI BEUIECTB  OT
XHUMIYECKOi A 5 11 , CaMOCTOSITEJIBHO
POMBIIIJICHHOC OKOJIOTHCCKH coctasa 1| ppiOupars
™ rPaMOTHOTO CTpOeHUS,
. OCHOBaHUS u
MOBE/ICHUS B TUIIBI
OKpysKaolIeii cpefe; | rubpummsarun | <PHTCPHH A
OLICHKH BIIUSHUS , bopMBI KIaccuuKanumy,
XHMM.3arps3HEHUS MOJICKYJT; yCTaHaBIUBAaTh
OKpY)KaloIllel Cpellbl | OMPENeNsTh PUYHHHO-
Ha XHBBIC HPUHAICKHOC |cjencTBEHHBIEC CBSI3H
OpraHu3MBlI, Tb PeryasiTuBHbIe
6e301acHoro OPraHHYECKOT | vy 1 _ Vyenne
obparteHus 0 COCTMHEHUS
CaMOCTOSITEIHLHO
C TOPIOYUMH K
- onpesenénmom y| OTPEACTATH M
TOKCUYHBIM KJ1accy CBOCTO 00y4CHHS,
u CTaBUTH U
BEIICCTBAMU bopMynupoBaTh

JUIsL ce0st HOBBIE

3a1a4d B yueoOe




15/11| Hedts 1 1 | YUH | CocraB u O3HakoMJIeHHE ITo3naBaTenbHbIC
HedTenpoIy 3 CBOMCTBA ¢ oOpa3znamu YV - Yvenune
KTBI. HedTH, IPOJYKTOB ONIpEIETIAT
Crnioco0sr ¢busnveckne u Hedrenepepabo
MOHSTHS,CO3/1aBaTh
nepepadboTKu XHUMHYCCKUE TKH Sob
HUS
He(TH crocoObl epe- | (KOJUIEKIHS). OPODIICHI,
pa6OTKI/I He(i)TI/I YCTaHAaBJIMBATb
—TIepEroHKa 1 AHAJIOTHH,
KPEKHUHT. KJaccu(puImpoBaTh
Pa3nes 3. Kuciiopogocoaep:xamme oprannyeckue coennenus (12 yacos) Tema Ne 6. CnupTsl u eHobI - 4 yaca.
1 | OmggoaromMH 1 | KY Onmnoatomuele  |ATTXP 3HATH BaXXHEUIIINE YyeHuk ITo3naBareanHnle | .
(16 | bre npeeIbHbIe BEIIIECTBA: ITAHOJI, HAYYHTCH YV :cmbicioBoe | PopMupoBaH
) | mpeaenbHbIE CTIAPTHI, METaHOI, TIHIEPHHE; | ornerersTs YTCHHE YMCHHE | HE OCHOB
CIIUPTEHI. Crpoenne onpeaeasiTh npuHaIeKHoc | OMPENeNITh IKOJIOTUYECK
Crpoenue, MOJIEKY, MIPUHAIIEKHOCTh T MOHATHSA,CO31aBaTh | OW KyJbTYpBI,
CBOICTBA, GyHKIL. TpyIIa. BCIICCTB K OpraHYecKor 0000111eHM, COOTBETCTBY
IIOJIYYCHHE, Bo JIOpOa-Hast Pa3IMYHbIM KjIacCaM 0 COCTMHECHUSI YCTaHaBJIMBATb OIIen
MIpUMEHEHHE CBS3b. OpraHUYECKUX K Kaccy | AHATOTHH, COBPEMEHHOM
Usomepust 1 COC/IMHCHHIA; CITHPTOB KiIaccuGuuupoBarty | Y~ YPOBHIO
b
HOMEHKJIATypa. XapakTepusoBaTrb dbeHoI10B, ,CaMOCTOSTEIbHO 9KOJIOTHYECK
CpoiicTBa o011IMe XMMHUYeCKre yMeTb BBIOMPATH oro
METAHOIA CBOHCTBA OOBSICHSITE OCHOBAaHUA u | MBIIIJICHUA;
(sranona), OpraHUYECKUX CBORCTBA KPUTEPUH Juist | Da3BUTHE
NoJyeHue 1 COEIMHEHU; CIUPTOB u | Knaccudukanuy, OTIbITa
IpUMEHCHHE. YMETH O0LACHATDL (beHOJIOB Ha | YCTaHaBIMBaTh 3KOJOTNYCCK
3aBHCHMOCTD OCHOBE MPUYHUHHO- 1
CBOMCTB BEIIECTB OT OpUEHTUPOBA
ux COCTaBaHI;II anasa CHICHCTBEHHRIC HI})10171 P
. cocTasa 1| cpssm, yMeHMe
CTPOCHHS; CTpOEHHS MPAKTHYECKO
HCNO0JIb30BATH MOTIEKY Co3/1aBathb, i
b
PHOOPETEHHBIE MPUMEHSITh U | IeSITeNbHOCT

yYMEHHE




2 | MHoroarom KY Muoroaromusie | AITXP
(17 | HBle ciupTHL. CIIUPTHI.
) | Drunenriuk OTUIICHTINKOJIb,
TJIMIEPUH.
oJ1b, 1ep
CBoiicTBa.
TJTHLCPHH. [Ipumenenne
CsoiicTBa,
IPUMEHEHHE
3 | Ctpoenue, KY | ®enomnsi
(18 | cBoiicTBa 1 Crpoenue.
) | npumeneHue B3anmnoe
dberomna BIIUSIHUE aTOMOB
B MOJICKYJIe Ha
nmpuMepe
(dbenona
4 | T'eneTnuecka YOU | I'emeTnueckas
(19 | a cBasb C3 | CBsI3b CIIUPTOB M
) | coupToB M enoua
JIEBOIOPOAAM
(denomna c yr AOpOZ
u. Pemrenue
YIIeBOAOPO pacyeTHBIX
AaMu 3a/1a4 1o
Pemenne XUMHUYECKAM
3a/1a4 1o YpaBHCHHSIM
XUMHYECKUM IIPU YCJIOBUH,
4TO OJHO U3
ypaBHEHUSIM
pearupyroumx
pn BEIIECTB JaHO B
yCJIOBHH, U30BITKE.

YTO OJIHO U3
BECIICCTB
B3STO B
H30BITKE

3HAHUS U YMEHUS B
MPAKTUYECKOU
JIEATEIIbBHOCTU U
MTOBCEIHEBHOU
KU3HU

COCTABJISAThH
YpaBHEHUS PEaKIU,
OTpaXKaroIINX
B3aUMOCBS3b
pa3IUYHBIX KJIaCCOB.

3HATh CTPOEHUE
dbenona

MIPOTHO3UPOBA
Tb
XUMHYECKUE
CBOMCTBaA
BCIIECTB,
OOBSICHATD
YCIIOBHS
MIPOTEKAHUS
peaKkuuid,
yCTaHABIIUBATh
3aBHCHMOCTD
MEXTY
CBOMCTBaMH
BEIIECTB,
croco0aMu X
MOJIydEHUST |
MIPUMEHEHUS.
YMmenune
MIPOBOJIUTH,
HaOJIOmaTh U
OIMCKLIBATH
XAMHAYECKUM
9KCIIEPUMEHT.
XapaxkTepuszoB
aTh COCTaB U
OCHOBHBIE
HarpaBJICHUS
HCII0JIb30BaHU
o u
nepepaboTku
MIPUPOJTHBIX
pecypcoB.
OTIPEIeISATh
MIPUHAIEKHOC
Tb
OpraHN4ecKor
0 COCIMHEHHUS

K KJ1accy

npeoOpa3oBLIBATH
3HAKH ¥ CHMBOJIBI,
MOJIETTH B CXEMBI
JULSt pereHus
yueOHBIX u
MO3HABATEIIBHBIX
3az1a4. 3Hathb
BO3JIciCTBHIE
CITUPTOB "
(heHOoJI0B Ha KUBOH
OpTraHu3M.
PeryasituBHble
yyia
CaMOCTOSITIIBHO

-YMmeHue

ONpEeNeNaTh Lelu
cBOero oOyueHwus,
CTaBUTh U
bopmyIMpoBaTh
it ce0sL HOBBIE
3amauyn B yueOe,
yMEHHE
COOTHOCHUTH  CBOH
OEUCTBUA  C
TUTAHUPYEMBIMU
pe3ynapTaTami,
OCYIIIECTBIISATh
KOHTpOJIb  CBOEH
NEeSTeNbHOCTH B
mporecce
JTOCTHKEHUS
pe3ynbTaTa.
KoMMmyHnkaTuBH
ble YY/I - YmeHue
OpraHU30BBIBATH

u B
JKU3HEHHBIX
CUTYaIUsX;
OCO3HAHHBIN
BBIOOD u
MOCTPOCHHE
JlaJIbHEUIIIEeH
WHIWBUIYTb
HOU
TPACKTOPUU
o0pazoBaHus
Ha Oaze
OPHEHTUPOBK
U B MHpE
npodeccuii u
npodeccruona
JBHBIX
MPeNNoYTEeHN
.




1 | KapGouuibH YUH | Anbaerujsl. 3HaTh OCHOBHBIE
(20 BIE 3 Keronsl. CIIOCOOBI MOJY4CHHUS.
) | coemuHeHnus Crpoenue XUMHYECKUE
— QJIBJACTU/IBI MOJIEKYJI. CBOMCTBA alIbJIETU/IOB
U KEeMmOHbl. OyHKIMOHAIBH
CpoiicTBa u as rpymnma.
MPUMEHEHHE Uzomepus u
AllbICTHIOB. HOMEHKJIaTypa.
dopmanpaerua
U aleTallbJeT Ul
CBOIICTBA,
MOJTy4€eHueE,
MIPpUMEHEHHE.
Arteron-
MIpe/ICTaBUTENb
KETOHOB.
[Tpumenenne
2 | KapbonoBrie KY | OnnoocHoBHbIE 3HaTh OCHOBHBIE
(21 KUCJIOTHI. npeaebHbIe CoCOObI MNOJY4CHUA.
) HOJI“ytIeHI/Ie, KapGOHOBbIE XI/IMVI/IIIGCKI/IC
CBOWCTBA U B — CBOMCTBa
KHCJIOT KapOOHOBBIX KHUCIIOT
Crpoenue
MOJIEKYIL.
OyHKIMOHAJIbH
as rpynna.
H3omepus u
HOMEHKIIATypa.
CaoiicTBa

KapOOHOBBIX

KapOOHMIBHBIX
COCIUHCHUM,
YMETh
O0OBICHATH
CBOMCTBaA
aJbJETUI0B U
KETOHOB Ha
OCHOBE
aHajgn3a
cocTaBa U
CTpOCHUS
MOJIEKYIT,
YMCHHE
MIPOTHO3UPOBA
Th
XUMUYECKHE
CBONCTBA
BEIIECTB,
00BICHATH
YCIIOBHS
MIPOTEKAHUS
peakium,

yCTaHaBIUBAaTh
3aBHCHMOCTD
MEXIY
CBOlicTBaMU
BEIIIECTB,
CIIoco0aMu X
MOJIy4eHUS U
MPUMEHEHHUS.
YMeHue
MPOBOJUTD,
HAOJIIOIATh U

yueOHoe
COTPYAHUYECTBO
COBMECTHYIO
JIeSITeTbHOCTh c
yauTeneM
CBEpPCTHUKAMU;
paboTtatpb
WHIUBUIYAIbHO U
B TpyIIIe,
dopMupoBaHUE U
pa3BUTHE
AKOJIOTUYECKOTO
MBITIICHHUSI,
yMEHUE TPUMEHSTH
ero B
IMO03HABaTEILHOM,
KOMMYHUKATUBHOMN
, COIMAJILHON
MPAKTHKE u
poheCCUOHAITBHO
U OpHUEHTALIUH.

HaOronate u
OIMMCKLIBATH
XUMHAYECKUHN
AKCIIEPUMEHT c
MTOMOIIIBIO POJTHOTO
S3bIKA K A3BIKA
XUMHH.




YMETh TPOCIIC)KUBATH
TCHETUYECKYIO CBS3b
MEXITy KapOOHOBBIMH

KHUCJIOT.
IIpumenenue.
Kparkue
CBEJICHUS O
HEIpeAeTbHBIX
KapOOHOBBIX
KHCJIOTaX
3/22 IMpakTnuec V33 HUccnenosarth ATTXP
Kasi padora
Ne 3.
IIpaBuna Th.
«CRoiicTBa CBOMCTBA
KapOOHOBBIX KapOOHOBBIX
KHCJIOT» KHUCJIOT,
00YyCIIOBJICHHBIE
HaJIMYAEM HMOHa
BOJIOpOJIA U
KapOOKCHUIILHON
TPYIIIIBI.
4 | I'eneTuyecka VOU | I'eneTnueckas
(23 | 4 cBA3b C3 | cBa3b
) KapOOHOBBIX KapOOHOBBIX
KHCJIOT C KHCIIOT C
IPYTUMHU JPYTHMH
KJIaccaMu KIIaccaMu
OpraHutcCcKn OpraHUYECKHX
X 5 CcOeMHEHU N
COCAMHCHHH. Pemrenue 3agau

Ha OIIpEeJEIICHUE
MacCOBOM JI0JIN
BBIXOJIa
IIPOAYKTA OT
TEOPETUYECKHU
BO3MOXKHOTO.

KHCIIOTAaMHU U APYTUMH
KJ1accaMu
OpraHuYeCcKuX
COeIUHEHNN

OIIMCHIBATh
XUMHYECKUN
AKCHEPUMEHT

KoMmyHHKaTHBH
ble YY/I - YMmenue
OpraHU30BbIBATH
yueOHoe
COTPYAHHYECTBO
COBMECTHYIO
JIeATEIbHOCTh c
YUHTETIEM
CBEPCTHHUKAMU;

paboTath
VH/IMBUTYJIEHO

UB
rpyrime

Tema 8. 7Kupsbl. Yriesoas! - 4 yaca.




1 | Cnoxnsie YUH | CnoxHele OIIpENEATh Yyennk ITo3naBatenbubie | PopMupoBaH
(24 | >¢pupsr. 3 3¢upsl, IIPUHAJIE)KHOCTh HAYYHUTCH YV — cmbiciioBoe | M€ OCHOB
) | Kupsl JKuper. BCIICCTB K OIIPEENSTh ureHue,  ymenme | OKOJIOTHICCK

Haxosxnenue B PasIMHHBIM KIaccam MIPUHA]UICIKHOC | ONPEAETIATh OM KyJILTYDEL,
OPraHUYECKUX COOTBETCTBY
IpUpO/JIE. Th NOHATHA,CO3MABATD | |10
CgoiicTBa. opranuyeckor | 000OmEeHus, COBPEMEHHOM
[Ipumenenue. 0 COCIMHCHHS | YCTaHABIMBAThH y YPOBHIO
Xumusi B K KJIaccy aHaJIOTUH, DKOJIOTHYECK
MMOBCEAHEBHOM KapOOHOBBIX Kiaccuduimposats | Oro
HKH3HM. KHUCJTIOT, CaMOCTOSTENHLHO MBIIIICHUS.
Motomue u 3pUpoB U BbIOMpATh
YUCTSIINE JKHAPOB. OCHOBAaHUS u
CpeICTBa. KpUTEepUn JUTS
KJIaCCU(PHUKAIUU
2 | YrueBosl. YHUH | I'mtoko3a. 3HaTh CTPYKTYpHBIE dopmMHpoBaH
(25 | I'moxos3a. 3 Crpoenue (bOpMyIIBI TITIOKO3bI W€  OCHOB
) | Omurocaxap MOJIEKYJIBI. U GPYKTO3HI. 9KOJIOTUYECK
HJTBL CsoiicTBa OH KYJbTYpBHI,
Caxapo3a TJIFOKO3BI. COOTBETCTBY
[Ipumenenue. IomIen
Caxapo3a. COBPEMEHHOM
CaolicTBa, y YPOBHIO
IIPUMEHEHHE 9KOJIOTUYECK
oro
MBIIICHHUS.
Kpaxman n YUH | Kpaxman u Kosnexkuuu. 'YmMmeHnue CraBuTth u
OCJUTI0JI03a — O3HaKoOMJICHHE [POBOJIUTH, dbopMynupoBaTth
NPEACTABUTEIN | ¢ oGpasiamu HaOII0IaTh 1 st cebsi  HOBBIE
Egﬁg;f;zl]: HPUPOTHBIX 1 OITMCHIBATh 3amauu B yueOe,
F— MCKYCCTBEHHBIX I — yMeHHe
BOJIOKOH. COOTHOCUTH  CBOM
MOJIMKOHAEHCAI] HKCIIEPUMEHT 0
un. Ousnueckue ACHCTBI ¢
Y p—— MJIaHUPYEMBIMU
CBOMCTBA. pe3ylibTaTaMu,
Haxoxnenue B OCYHIIECTBIISTh

MIPUPOJIE.




IIpumeHneHnue.

KOHTPOJIb  CBOEH

AneraTHOE IeATEIILHOCTH B

BOJIOKHO. nportecce
IIpakTuuec V33 | Unentudpukamu | AIIXP 3HaTh CraBuTh u | ®opmupoBaH
Kada paﬁOTa s OpraHNn4CCKux Ka4€CTBCHHBIC q)OpMyJII/IPOBaTI, e U OCHOB

Ne 4. COCIMHCHU I peakuuu Ha n1g  cebs  HoBble | YKOJIOTHUYECK

Hpaguna Thb. OPTaHMHCCKHIC 3amadyn B ydeoe, OH KyJIBTYPBI,
«Pemnienue COCANMHCHUA yMeHHe COOTlieTCTBy
IKCIIEPUMEH COOTHOCHTb  CBOM | ooh
TaJIbHBIX JeHCTBHS o | COBPEMEHHOM
3a71a4 Ha IJTAHUPYEMBIMU y  YpOBHIO
MOJIy4YeHHe U pesyIBTATAMH, 9KOJIOTUIECK
pacrno3HaBaH OCYIIECTBIATS oro
ue _ | MpIIEHHS.
OpraHmYecKH KOHTPOJIb  CBOEi

X BEIICCTB»

JACATCIIBHOCTH.




Pa3nen 4. A3oTocoaep:xaniue oprannieckue coeuHenns (4 yaca)
Tema 9. AMUHBI 1 AMHHOKHCJIOTHI -2 yaca.

AMWHEL
Crpoenue u
CBOMCTBA.
AnnianH —
MPEJICTaBUTE
IIb
apomaTruuec
KHUX aMHHOB

YUH

AMMWHEL.
Crpoenue
MOJIEKYJI.
AmuHorpynna.
dusnueckue n
XUMHYECKUE
CBOMCTBA.
AHunun.
CaoiicTna,
MIPUMEHECHHE.
ArteraTHOE
BOJIOKHO

(29

AMHUHOKHCT
OTHI.
Nzomepus,
HOMEHKJIATy
pa.
CsolicTBa 1
MIPUMEHCHHE

Hzomepus u
HOMEHKJIaTypa.
CaolicTBa.
AMMHOKHUCIIOTBI
Kak amorep.
OpraHuYecKue
COCIMHEHUSI.
IIpumenenue

JlokazaTenbCTBO
HaJTUIHS
GyHKIIMOHATIBH
BIX TPYII B
pacTBOpax
AMHUHOKHCIIOT.

OnpeneasiTy
MMPUHAJIICKHOCTD
BEIIIECTB K
Pa3IMIHbBIM KJIacCaM
OpPraHUuYECKUX
CoeqUHEHNN

3HaTh
buzndeckue u
XUMHUYECKHE
CBOMCTBA
aAMHHOKHUCJIOT

YyeHuk
HAYYUTCSH:
OTIPeIETsATh
MIPUHA]ICIKHOC
Thb
OpraHNYeCcKOT
0 COCAVHEHUS
K KJaccy
a30TCOJEpIKalIl
150,
OpraHNYECKUX
BEIIECTB,
yMETh
OOBACHATL MX
CBOMCTBA  Ha
OCHOBE
aHanu3a
cocTaBa n
CTPOCHHS
MOJICKYJI.

. YMmenue
MIPOBOJIUTH,
HaOJIOmaTh "
OIMMCBLIBATH
XUMHUYECKUH
9KCIIEPUMEHT. ,

ITo3naBaTejibHBIE
YV ]I — cMbICIOBOE
YTeHUE,  YMEHHUE
OTIPENIETISATh
MOHATHS,
C03/1aBaTh
000011eHus, ycTaHa
BJIMBaTh aHAJIOTHH,
KJIacCCU(UUPOBATD,
CaMOCTOSITIILHO
BBIOMpATh
OCHOBaHUS u
KpUTEpUHU JUTST
Kiaccudukanum
HYKJICMHOBBIX
KHCIIOT..
PeryasitTuBHble
yya -
CaMOCTOSITEIHHO
OTIpEeICTIATh

VYMmenue

JaGSAR0 %1
CBOCI'O O6y‘~ICHI/I${,

CTaBUTD u
dbopMynupoBathb
g cebs  HOBBIE

3ajaud B yueOe.

JIMYHOCTHBI €
pe3yJbTaThl,
bopMupyembl
npu
W3y4YECHUU
paszena:
dbopmMupoBaH ue
OCHOB
JKOJIOTHYECK O
KYJIBTYPHI,
COOTBETCTBY
IonIen
COBPEMEHHOM Y
YPOBHIO.

Tema 10. Beaku -2 yaca




benku — KY | benku — 3HaTh BaxHennme Yyenuk MeranpeameTHbie | JOpMUPOBAH Ue
MIPUPOAHBIE MIPUPOAHBIE BEILECTBA OCIIKH; HAY4YHUTCH: pe3yJbTaThl, OCHOB
TOTIMEpL. TOTMMEpL. XUMUYECKUE dbopMUpYyEMBIC TIPH | SKOJIOTHYECK Oif
CBOMCTBA OCHOBHBIX : | KyJBTYpbI
Cocras, Cocras, M3YyHCHIN pasfiena YIBTYPBL,
KJIaCCOB ITo3HaBarTeabHbBIC COOTBCTCTBY
TPYKT TPYKT .
CTPYELYPa, CTPYELYPa, OpraHUCeCKHX YY]I- cmbiciioBoe | FOLIEH
CBOMCTBA CBONCTBA. -
) v C(ﬁ)GILI/IHeHI/II/I, uyTenme,  ymenme | COBPEMCHHOM y
€JIKOB CIEXH B BH
00BbSCHATH OTIpeeNsTH YPOBHIO
TOJTyYeHUH U 3aBUCUMOCTD AKOJIOTUYECK OTO
. MTOHSATHUSA, i
CHHTE3e OeIKOB. CBOWCTB BEIIECTB OT MBIIICHNUS,
WX COCTaBa u co3MaBath Pa3sBUTHE OIBITA
Xumus u YUH | Xumus u O6pasub! 606
CTpOEHHUS, 0000IICHNA, 9KOJIOTHYECK U
3I0POBBE 3 3/I0POBEE. JIEKapCTBEHHBIX
yMeTh yCTaHaBJIUBATH OPHUEHTHPOBA
YyeJoBeKa. Jlekapcrna, Hpenaparos u o
UCIOJIB30BATH aHaJIOTHH, HHOM
BUTAMHUHOB. o
epmenTsL, 6 MIPAKTUYECKO U
OGpasupl puoOpeTEeHHBIE KJaccu(puImpoBaTh
BUTaMHHBI, JIESATETLHOCT U
CpEeCTB 3HAHUS U YMCHHS B , CaMOCTOSITEIbHO
FOPMOH®L, MIPaKTUYECKON BBIOMpATh B
TUTUEHBI U
MHHEpaTbHbIE KU3HCHHBIX
KOCMETHKH. JESATETLHOCTH 1 OCHOBaHUS Y | cpryauusx;
BOJEL. . .
A MTOBCETHEBHOM KpUTEpUU U | 0CO3HAHHBIN
[TpoGemsl,
KU3HU KJaccuukanuu,
CBSI3aHHBIE C
OLIEHUBATDH U yCTaHaBJIUBATH
[IPUMCHCHHEM KOPPEKTHPOBATDH IPUYNHHO-
JlekapCTBEHHBIX
p CBO€ IIOBEJIEHUE B CIIC/ICTBEHHBIC
npenaparoB
CBSI3U s3bIKA U
SI3bIKA XUMUH
Pa3nen 5. BoicokomoJieKyIsipHble coequHeHnus (44aca)
Tema 11. CuHTeTHYECKHE MOJIMMeEPHI - 49aca
Iloustue o YHUH IlonsTus o O6pas3iibt 3HATh XUMHYECKHE YyeHuk ITo3naBaTeabLHBIE
BBICOKOMOJIE 3 BBICOKOMOJIEKYJI niacTmacc, CBOMCTBA OCHOBHBIX HAYYUTCH . \Y% yI[ —
KYJIAPHBIX SIPHBIX CHHTCTHMECKHIX | KIACCOB yMCHHE CaMOCTOSITENHHO
Kay4qyKoB FaHUYECKUX MIPOTHO3HUPOBA
COCIMHEHUS COCIMHEHUSIX. YaYKo op ek POTHO3HPO BBIOMpATh
u COEMHEHUH; Th
X. Crpoenue OCHOBaHUS u
CUHTETHUYECKUX | YMeTh XUMUYECKUE
Ilnactmacest MOJICKYL. BOJIOKOH HCIIOJIb30BATh CBOMCTBA KpuTepHn AT
Y BOJIOKHA. [HonusTHiien. pHOOpEeTEHHBIC BEILIECTB, KJIacCH(HKAIIH,
[Homunponune. 3HAHWS U YMEHUSA B | OOBSICHSTH yCTaHaBIUBATh




Cunrernueckue MPAKTUYECKOU YCIOBHUS MIPUYMHHO-
BOJIOKHA. JIEATEIIbHOCTH; MPOTEKAHUS CJIe/ICTBEHHBIC
Hroropas VK | Ypok koHTpos, OLIEHUBATH CBOU peakiuii, CBSI3U, yMeHUe
KOHTPOJIbHA OLIEHKH U yueOHbIE § yCTaHaBJIMBATh | CO3/aBaTh,
a Ne 2 KOpPEKIHH JOCTHIKEHUH, ifeB}II;ICHMOCTB IIPUMEHATH u
- COOTHOCHTD CBoﬁiiBaMu peoOpa3oBHIBATH
T MPUIIOKEHHBIE ——— 3HAKW U CUMBOJIBI,
yCHuIus C ’ MOJICII U CXEMBbI
MOJTYYeHHBIMHU criocodami x JUTSt perieHus
_ | momyyenuss wu
pesynbTatamMu CBOCH | npyvenenns. y4eOHBIX u
JIEATEIIbHOCTH VMeHHe MMO3HABATEJIbHBIX
COBEPIIEHCTBOBATL | IPOBOJINTD, 3ajad.
HaOmonate U | PeryiasiTuBHbIe
OITUCKHIBATh YV - VYwmenwue
XUMUYECKAN dbopmyHpoBaTh
OKCHEPUMEHT. | nnq  ce®a HOBBIE
XapakTeprsoB
aTh COCTaB U
OCHOBHBIE
HaIlpaBJICHUs
HCIIOJIb30BaHU
s IOJIUMEPOB B
MIPOMBILIIEHHO
CTH.
O6o06meHue KY
3HAHUU T10
Kypcy
OpraHUYeCcKO
W XUMUH.
Oprannueck KY
ast XUMusi,
YEJIOBEK U

pupoJa




KAJIEHIAPHO-TEMATHUHYECKOE IIVIAHUPOBAHMUE 110 YYEBHOMY IIPEJMETY «XUMMUS», 11 KJIACC,
(yueonuk I'. E. Pyizutuca u @. I'. ®eabamana u «Xumus.11 kiaacey)

Ne Temaypoka | Ko | T | Coze Hcnoub3oBa HeneBas IInanupyemMslie pe3ysbTaThl
a- || pKaH HHE YCTaHOBKA
\ BO |I | ue o0opynoBaH
I 4a- us Touxku
H co 1y pocra [IpeameTHbIe MeranpeameTHbie JINYHOCTHBIE
B p
0
K
a
Tema 1. Baxxneililnme XuMmuueckue MOHITHA U 3aKOHBI -4 4
1 | Atom. 1 |K AToM. 3HATH BeinyckHuK Ilo3HaBaTenbHBIC YyBcTBO
XHUMHUYECKUI Y | Hzotom. OCHOBHBIC HayuuTtcsi monumarh | YY - VYmenuwne | TOPAOCTH 3a
>JIEMEHT. Xumugec TCOpHH XUMHH, (u3HUeCKnii CMBICI | OTIPEENATh POCCHHCKYIO
. NMPOBOAUTH Ha BKJIa
W3oTombl. KUN POBO . | [leppoanueckoro MOHSTHS,CO3/1aBaTh YEYs H
n CaMOCTOSITEIbHBIN 506 PYCCKHX YUEHBIX
OCTBIC B 3JICMEHT 00001IeHHS
p ’ MMOMCK XUMHUYe- 3akoHa m ’ B pa3BUTHE
CJIOJKHBIE MPOCTOE CKOll J.1. MenzaeneeBa n | yCTaHaBIMBATh XUMHH;
BCIICCTBA BE€IICCTBO, I/IH(l)OpMaI_II/II/I; Ha €ro OCHOBC | aHAJIOT'HUH, (bOpMHpOBaHI/IC
OKCH/IBI, OOBSCHSTH KJIaccu(pUIMpoBaTh, | OTBETCTBEHHOI'O
TUAPOKCH 3aBUCHUMOCTD CaMOCTOATEIIbHO OTHOLICHHA K
bl CBOICTB BBIOMPATh OcHOBaHus | Y [CHHIO,
TOTOBHOCTH U
(ocHOBaH XUMHYECKHX U KpUTEepUH  JJis
CIIOCOOHOCTHU
us u 3JICMEHTOB U KJaccu(puKanuu, OBy HAIONTHXCA K
KHUCIIOTHI), 00pa30BaHHBIX MMH | YCTAHABIIMBAaTh CaMOpPAa3BUTHIO U
coJn BEIIIECTB oT MPUYUHHO- caMmo00pa3oBaHH
2 | Macchl BelecTs, 1 | K | BemectBo | Bechbl AIEKTPOHHOTO CIICICTBCHHEIC CBSI3H. | IO HA OCHOBE
3aKOH Vv |. XuUMHUYEC IEKTP YCTaHaBJIUBATDH CTPOEHHSI AaTOMOB. MOTHBAIlMH K
COXpaHEHUs U Kast OHHbIe | IPOCTCHIINC OOYUCHHIO H 11O
MpEeBpaLLEHUS peakius dbopMynsI 3HAHHUIO
SHEPTHUH MTPU BCHICCTB 1O
XUMHUYECKHUX MacCoBbIM
peakuusx AOTIM

OJICMCHTOB.




3 | 3akoH K 3akoH Becnbl
IIOCTOSIHCTBA \Y% ITIOCTOSIHC IJIEKTPOHHBI
) | cocTaBa BEIECTB. TBa ¢
Bewmectsa COCTaBa,
XUMU-
MOJIEKYJIIPHOTO U qecKas
HEMOJIEKYJISIPHOT bopmyia,
0 CTpOEHUS pacusTHI
o
dbopmyna
M
4 | BxoaHoii K | Bruigsien
KOHTPOJIb
v
Tema 2. [leprnoauveckuii 3aK0H M MePUOANYECKAS cUcTeMa XuMmn4yeckux 3jemMeHToB JI. . MeHeieeBa Ha OCHOBE YUEHHS O CTPOEHHUH
aToMoB - 3 4
1/ | Tlepuoanueckuii K | [I3ulIC, | Jdemoncrpan | Haxoauth BbinyckHuK Ilo3naBaTejibHbIE dbopmMupoBaHue
4 3aKOH U VY | CTpyKTypa HM: HE00X0IUMYIO HAYYHTCS YV -YMeHue | OCHOB
[Tepuoanueckas [ICXD. [ICXD JUM | undopmanuio B AKOJIOTUYECKOM




215

cucrema
XUMHUYECCKUX

anemenTtoB JI.W.
Menneneena.

3aKOHOMEPHOCTH
B UIBMCHCHUUN

CBOICTB
XUMHUYCCKUX
AJIEMEHTOB

IIpnuuna
epuoany
HOCTH B
U3MEHEHU
Y CBOMCTB
XHUM.
3JIEMEHTO
B.
[Tepuonasr
Y TPYIIIBI.
I3 u
CTpPOCHHE
aToma.
CoBpemeH
HOE
MIOHATHE O
XUMHUYECK
oM
JJIEMEHTE.
CoBpeMeH
Hasi
dhopmymup
oBka [13.
[Ipuunna
nepuoauy
HOCTH B
U3MEHEHU
Y CBOMCTB
XUMHUYECK
ux
3JIEMEHTO
B.

HMCTOYHHUKAX
pa3Horo THMa;

nepeBoINTH
UHPOPMALIUIO U3
OJTHOI 3HAKOBOM
CUCTCMBEI B

Apyry:o (u3
TaOJIUIBI B TEKCT).

00BSICHATD
3aKOHBI
IAANEKTUKH Ha
npuMepe Ha
KOHKPETHBIX
npumepax I1C;
3HATh OCHOBHOH
3aKOH XHUMHH -
MEePUOINYECKU I
3aKO0H;
XapaKkTepu3oBaT
b JJIEMEHTBI
MaJIbIX TIEPUOJ0B
10 X
ITOJIOKEHHIO B
IIC;
¢popmympoBars
CBOH
MHUPOBO33PEHYECK
1€ B3TIISIbI;

BeinyckHUK
MOJIy4YUT
BO3MOKHOCTh
HAYYHUTbCH:
WJUTIOCTPUPOBATh HA

npuMepax

CTaHOBJICHHC u

3BOJIIOLIAIO
OpraHu4ecKou
XHMMHHU KaK HAYKHU Ha
pa3IMYHBIX
HUCTOPUYECKUX

oTarax €€ pa3BUTHUA,

HUCIIOJIB30BAaThb
METObI HaYy4HOI'O
IIO3HaHUA mpu
BBIINIOJIHCHUH

IMIPOCKTOB U yqe6H0-
HCCIICO0OBATCIIbCKUX
3aZla4 1o U3y4CHHIO

CBOMCTB, CII0COOOB

ONPE/IEISATh MOHATHUS,
co3/71aBaTh
00001eHMS,
yCTaHaBJIMBAaTh
AQHAJIOTUH,
KJIaCCU(UIIPOBATD,
CaMOCTOSITEIbHO
BBIOMPATh OCHOBAHUS
U KpPUTCpUU  JUIA
KJ1acCU(pUKaIIH,
yCTaHaBIIMBATh
MIPHYUHHO-
CJIEICTBEHHBIE CBS3U
PeryastuBusbie YY /I
- YMeHnue
CaMOCTOSITEILHO
OTIPENEINIAT LEeIH
CBOETO 00y4YeHus,
CTaBUTh U
dbopMynupoBath s
ceOs HOBbIE 33/1a4U B
yuebe

KoMmyHukaTuBHBIC
YV - YMenue
OpraHu30BbIBATH
yuebHoe

KYJIbTYpHI,

COOTBETCTBYIOIIL

cu

COBPEMEHHOMY

YPOBHIO

9KOJOTHYCCKOI o

MBIIIJICHUS,

Pa3BUTHUC OIIbITA
OKOJOTHYCCKH
OPUCHTHUPOBAHH

ou

pedaeKCuBHOOIT

€HOYHOH "

MIPaKTUYECKON
JIeSITEIbHOCTH B

YKH3HEHHBIX
CUTYaIHSIX;
OCO3HAHHBIN
BBIOOD U
MMOCTPOCHHUE
najpHenImen

WHIUBHIyJIbHO

W TpaeKTOpHUHu

00pa3zoBaHus Ha

Oaze

OPHCHTHUPOBKHU B

MUpE
npodeccuii u

npodeccronanb

HBIX

MPEANIOYTEHNM.




3-/6 | Crpoenue AtoMHBIE | JleMOHCTpan [CPABHUBATH
AIEKTPOHHBIX opOuTanu. uu: AIIEMEHTHI MAJIBIX U
06OI0UYEK ATOMOB Onexrpon | [ICXD UM, [0onbmmux
XUMHYECKHUX Hai Tabmuipr  TCPHONIOB;
e — Kiac- «DJIEKTPOHHEI

cuduxaun e 000JI0UKH
ST JJIEMEH-
TOB. aTOMOBY
4/7 | BaneHTHOCTb. Crenenn YmeTh
BanentHeie OKUCIICHU [paCTINCHIBATH
BO3MO’KHOCTH H iU DIIEKTPOHHYIO
pa3Mepsl aTOMOB BaJICHTHBI KOH(UTYpaIHio
XUMUYIECKUX e
JJIEMEHTOB BO3MOKHO
CTH
XUMHUYECK
ux
AIIEMEHTO
BJ
BO30YyXKIe
HHOE
COCTOSIHHE
aToMa.

MOTY4YCHHS
pacro3HaBaHUs

BCIICCTB

COTPYTHUYECTBO U
COBMECTHYIO
JIEATEIHHOCTD C
VUUTENIeM U
CBEPCTHHKAMU;
paboTtatb
WHIMBUIYATBHO U B
rpyrre
ITo3HaBaTebHbIE
YV -YMenue
OTIPEICIIATh TIOHSITHSI,
C03/1aBaTh
000011eHM,
yCTaHaBJIUBATH
aHaJIOTHH,
KJ1acCu(pUIIMpOBaTh,
CaMOCTOSTEILHO
BBIOMPATh OCHOBAHHUS
U KpUTEpUU  JUIA
KJaccu(puKanuu,
yCTaHaBJIUBAThH
MPUYHHHO-
CIIEICTBEHHEIE CBA3U

Tema 3. CTpoenue BemecTna - 4 4




1/8

XuMudeckas
cBsI3b. MlonHasa u
KOBaJICHTHAas
XUMHYECKHE
CBSI3U. THIEI
KPHUCTAJUIMYECKUX
pEIIETOK.

XuMuuec
Kas
CBSI3b.
Bunsr
XUMHYEC
KOM
CBSI3U.

Kpucrannuuaec
KHE PELIETKH

3HaTh TOHATHS
«XUMHUYIECKas
CBS3b» BUBI
CBSI3€H, THIIBI
KPUCTAJUIMUECKHUX
pEUIETOK, TEOPHIO
XUMHYECKOH
CBSI3U;

BeinyckHUK
HAYYHUTCHA [IOHUMATh
(GU3NYECKUN  CMBICIT
Ilepnoanueckoro
3aKOHA
JN.
MenpeneeBa u
Ha  €ro

OCHOBE
00BSACHATH
3aBUCUMOCTD
CBONCTB
XUMHYECKUX
3JIEMEHTOB

u
00pa3oBaHHBI
X UMH
BEUIECTB OT
JJIEKTPOHHOTO
CTpOEHUs
aTOMOB.

Ilo3naBaTeIbHbIE
YV :CMBICJIOBOE
YTCHUE yMeHHue
OTIPEIETSATh
MOHSTHUA,CO3/1aBaTh
00001eHMS,
YcranaBiuBaTh
aHaJIOTHUHU.
OCYIIECTBIISTh
KOHTPOJIb CBOEH
JeSATETLHOCTH B
mporiecce
JIOCTHKCHHUS
pe3ynbTaTa.
KomMMmyHukaTuBHbIE
YV - VYwmenwue
OpPraHu30BHIBAThH
yaeOHOe
COTPY/IHHYECTBO
COBMECTHYIO
JIeATETLHOCTD c




2/9 MeTannuyueckas u Bomopon |- monenu JIeATEIIbHOCTH.
BOJOpOHAsS HaAx _ [kpucrammuuec | MPUMEHSTDH
cBs3u THIIBL CBs3b, € | | pemeToK MOJTYYCHHbBIC
KPUCTAJUTHYECKUX PoJib B SHAHUA A

dhopmupo peuieHus  3aaad4
PCLICTOK. BaHUU pa3Im4yHorO
CTPYKTYpP YpOBHS
Oomomom
MEpOB.
Boaopon
Has CBSA3b
BOJIOPOJIH
as CBI3b
U €€ poJib
3/10 [Tpuunnsb! H3zoTomm yMeT
MHOT000pasHs A. UCIIOJIB30BATh
BCILIECTB AmI0TpO puoOpeTEeHHBIE
TTHA. 3HAHUS U YMEHHUSA
Hzomepn B MPAKTUYECKOMN
A. JESITeIbHOCTH.
T'omonor
ust
4/11 HucnepcHbie 30w, O06pas3iibl yMeTh
CUCTEMEL. réiu, HCIIOJIB30BAaTh
MTOHATHE pUOOpEeTEeHHBIE

3HAHWSI U YMEHHUS
B IIPAKTUYECKOU
JESTENBHOCTH.

yUUTEIEeM
CBEPCTHHKAMU;
paboTtatpb
WHIWBUIAYAIBHO U B

rpy1Ie.




O6o0meHne N [lonsarue o
3HAHUU II0 TEMaM C3 | aacnepcH
« OcHOBHBIE ont
3aKOHBI XUMHH. CHCTEME.
Hucnepc
I3 TIC INM, Has ¢aza
Crpoenne u
BEILIECTBAY. TUCTIEPCH
OHHas
cpena.
Krnaccud
HKaIus
JCTIEPCH
BIX
CUCTEM.
Tema 4. XuMuvecKkue peakiuu - 7 4
1 CymHocTs 1 VY | Knaccud | Jlemoncrpan | OObsSCHATH Ilo3HaBaTenbHBIC JInuHOCTHBIE
(13) KIIaccuHUKaIy W1 | vkanus | Wsi: 3aBHCHMOCTD YY1 cMBICIIOBOE pe3yJabTaThI,
A1 XUMUYECKUX H3 | Xumuuec | Pasiuumble | cpojicrs pemects YTEHHUE, ymenue | POPMUpYeMbIe
peakumii X THIIBL OT MX COCTaBa U TpH— M3yHCHUH
peakiuu XUMHYICCKHUX CTPOEHHUS; OIIpEACIATDh IIOHATHS, pasjena.
B peaKui, CO3ABATE dbopmMupoBanue
HEOpraHu co3aaBaTn OCHOB
yeckoit u | BYACOOUBITEL | canocTosTenbHO 000OIICHHS, YCTAHABI | 510 orueckoit
opranuue o AATOPUTMBI 1BaTh aHAJIOTHH, | KyJIbTYpBI,
CKOM OPTaHuYvCCKO | LosgaBaTenbHOM KnaCCHq)HI/IpOBaTL, COOTBETCTBYHOIIL
XUMMHU T10 1 XUMUHU NeSTeNbHOCTH IS CaMOCTOSITIBHO eit
E;im’qu pelenns 3124 BBIOMPATH OCHOBAHMS ;;zgiﬁ)eHHOMy
pHU3HaKa TBOpHCCKOTo 1 1 KpHTEpHI - AT L S normueckoro
M. ITOMCKOBOT'O KI1accu(puKanum, MBIILICHUSL;
OcobenH XapakrTepa; ycTaHaBlMBath pa3BUTHE OTBITA
OCTH dhopmysiMpoBaThH TIpUNHHO- 9KOJIOTUYECKHU

CIICACTBCHHBIC CBA3H,




peakuui
B
Opranuye
CKOM
XHMHH.
Peaknuu
MPpUCOEIN
HEHMUs,
MOJIMMeEp
H3allHu,
3aMeIIeH
sl U
U30MepHU3
aryu B
Opranuye
CKOM
XUMHH

(14)

CkopocTh
XUMHYECKUX
peaKkui.
DaKTOopHI,
BJIUSIONINAE HA
CKOpPOCTh
XUMHYECKUX
peakuuin

XuMuuec
Kast
KUHETHUKA

T"'omoren
Has U
reTepore
HHas
cpena.
DHeprus
aKTHUBAIH
u.
Kunerny

JdemoncTpan
us:JIO Ne 1

- BIINSIHHE Ha
CKOPOCTH
XHUMHUYECKOH
peaKIuu:
KOHIICHTpaIX
H;
MTOBEPXHOCTH
COIIPUKOCHOB
e-HUus
pearupyo-

MOJTy4YE€HHBIX
pe3yibTaToOB;
OLICHUBATh
O00OBEKTUBHO CBOU
yueOHbIE
JIOCTYKEHMS;
NPUMEHSTH
MOJTydeHHBIC
3HAHMS IS
pereHus 3aaa4
pa3IuIHOTO
YPOBHS;
onpeeasiTh
XapaKkTep cpeibl B
BOJTHBIX
pacTBopax
HEOPraHUYECKUX
BEIIICCTB;
HCII0JIb30BaTh
puoOpeTEeHHBIE
3HAHUS U YMCHHS
B MPAKTUYECKOMN
JEATEIIbHOCTU U
IIOBCEIHEBHON
JKU3HH IS
0OBSICHEHUS
SIBIICHUH,
MPOUCXOISAIINX B

YMEHHE  CO3/1aBaTh,
MIPUMCHSIT u
npeoOpa3oBLIBATH
3HAKK W CHMBOJIBI,
MOJICITU ¥ CXEMBI IS
pellieHns y4eOHbIX U
MO3HABATEIIBHBIX
3agad.  PackpeiBaTh
OMOJIOTUYECKYIO
poJib aMHHOB,
AMUHOKUCIIOT,
OCIKOB,
HYKJIEHHOBBIX
KHCJIOT..
PeryastuBubie YY/{
- YMmeHnune
CaMOCTOSITEILHO
OTIPEeIATh e
CBOETO 0o0y4eHwus,
CTaBUTh u
dbopmynupoBarh A
ceOst HOBbIE 3a7]a4ul B

yuebe, yMEHHE
COOTHOCHTH CBOM
JENCTBUS c
IUTAHUPYEMBIMU
pe3ynbTaTaMH,
OCYILECTBIISATh

OPUEHTHUPOBAHH
ou
MPAKTUYECKOU
NI TeIbHOCTHU B
JKU3HECHHBIX
CUTYaITUsX;
OCO3HAHHBIN
BBIOOD "
MOCTPOCHUE
JlaJbHEUIIe
WHNBUIYATEHO
W TpaeKkTopuu
00pa3zoBaHus Ha
6aze
OPHUEHTUPOBKH B
Mupe mpodeccuit
u
npodeccuoHab
HBIX
MPEAOYTEHUM.




€CKOoe
ypaBHEHU
e
peaKkiuu.
Karamms,
KaTajn3a
TOD,
HHTHOUTO

P

X
BEIIIECTB;

TEMIIEpaTyphl

KaTajgu3aTropa

(15)

XuMuaeckoe
paBHOBECHE.
[Tpunnun Jle
Ilatense.
[IpounsBoacTBO
cepHOU
KHUCJIOTEI
KOHTaKTHBIM
CIocooom

Xumuuec
Koe
paBHOBeEC
ue,
obpaTtum
ble U
HeoOpatu
MbIe
peaxuuu,
yCcIoBuS,
BITUSTIOLIT
€ Ha cMe-
HICHHE
XUMHYEC
KOTO
paBHOBEC
usi
(mpuHLUT
Je-

»

npupoe, ObITY U
Ha MPOU3BOJCTBE
BbIOMpPATh
KPUTECPUU ISt
CpaBHCHHSI,
COTIOCTaBJICHUS,
OTICHKH H
KJ1accuukanum
00BEKTOB;
AaBaTh
OTIpe/IeIIeHNS,
MIPUBOJIUTH
JI0Ka3aTeIbCTBA;
HCKATh HY)KHYIO
nHpOopMaIIo 1Mo
3aJaHHOU TEME B
UCTOYHHUKAX
Pa3IUYHOTO THIIA;
OCYLeCTBJIATH
camo- u
B3alMOIIPOBEPKY;
COBEpIIEHCTBOBA
Th HaBBIKH
POBECHUS
XUMHYECKOTO
JKCIIEPUMEHTA, C
coOumoIecHueM

KOHTPOJIb CBOEH
JeSITeTbHOCTH B
nporecce
JOCTIKEHUS
pe3yabTarta.
KoMMyHuKaTHBHBIE
YV - VYwmenue
OpraHN30BBIBATH
yueOHoe
COTPYTHUYECTBO U
COBMECTHYIO
NeSITeITBHOCTB C
YUUTEJIeM U
CBEPCTHHUKAMU;
paboTtartb
WHIUBUAYAIBHO U B
rpynne,
dopmupoBaHUE U
pa3BuUTHE
HKOJIOTHYECKOTO
MBIIIIJICHHS], YMEHUE
MPUMEHSITH €r0 B
MO03HABATENIBHOM,
KOMMYHHUKATHUBHOM,
COLMAIBHOM
MPaKTHKE U
npodeccroHanbHO M




IITaTenne
)
KOHCTaH-
Ta
paBHOBEC
ust
Kunsiimuin
CIIOH,
TIPUHITATT
MIPOTHUBOT
OKa,
TIPUHITATT
TENI000
MeHa

npasun Th.

(16)

DJIEKTPOJIUTHY
ecKas
JIACCOIIHAIIHS.
CuinpHble U
cia0ble
AIEKTPOJIUTHI.
Boaopoansrit
MOKa3areb
(pH) pacTBOpa

DIIEKTPOJI
HTHYECKa
s
JHECccoIra
M.
CunpHbIe
U cita0Oble
3JIEKTPOJI
WTHI.
Bomopon
HBIN
rmokxasare
16 (pH).
Peakmuu
HOHHOTI'O
oOMeHa

Taomuia
pacTBOpUMOC
TH.

3HAaTH CHOBHEIE
rostoxxeHus TO/]

5-6
(17-
18)

I'mpponus
OpraHUYEeCKUX

Cpena
BOJTHBIX

Onpenenenue
Xapakrepa

3HATh OCHOBHEIC
TTPUHIIUIIbBI

CUAPOIN3A.

OPHUEHTALIUH.
HaGmonmats u
OIINCHIBATH
XUMHYECKHI
AKCHEPUMEHT C
MIOMOIIBIO POJIHOTO
SI3BIKA U SI3BIKA
XUMUH.

PeryastuBubie YY/{
- YMmeHnune
CaMOCTOSITEILHO
OTIPEeIATh e
CBOETO 0o0y4eHwus,
CTaBUTh u
dbopmynupoBarh A
ceOs HOBbIE 33/1a4M B

yuebe, yMEHHE
COOTHOCHTH CBOU
JENUCTBUS c
IUIAHUPYEMBIMU
pe3yabpTaTami,
OCYILIECTBIISATh
KOHTPOJIb CBOEH
JESATEIIBHOCTH B
polecce
JOCTHKEHUS




u H3 | pactBopo CpeIbI ¢ pe3ysbTara.
HEOpraHu4eCKH B: [IOMOTIBIO
X BEIIECTB KHCIIas, YHUBCPCAIBH
HEUTpaJIb oro
UHIMKAaTOpa
Hasl,
IeJI0YHA
o1,
IM'maponus
HEOpraHu
YECKHX U
opraHuye
CKHX
COEIMHEH
Wi,
7 | O6o6meHue 1 VY | llpumens PeryastuBubie YY/{
(19) | cucremaTusarm O | ™YY/ -VMeHune
s 3HAHUI 110 W | IOJy4CHH CaMOCTOATENIBHO
TeMe C3 | Brenpu OIIPEIETIAT eSTn
U3yYCHUH
«XHUMUYECKHE CBOETO 00yueHws,
TEM, B
peaKIum» X0/ CTaBUTH u
BEIIIOJIHE bopmyaupoBaTh IS
HUA ce0s1 HOBBIE 3a/1a4U B
T%ZILI/EI);B yuebe, yMEHHE
38 [AHHi COOTHOCHUTH cBOU
JICHCTBHUS c
TUTAHUPYEMBIMH
pe3ysbTaTaMH.
Tema 5. Metanasl - 74
1 \ [Tonosxenue \ 1 \L} MeTaisl, \ Kosuiekuus: \ XapakTepu3oBar | BbInyCKHHK ITo3naBaTenbHBIE \ pa3BUTHE OMBITA




(20) METaJIIOB B s-,p-,d- «MeTamibiy.
MCXD 1. . JJIEMEHTHI,
METaLUTNY
Menneneena. CTaJLIMHe
CKasi CBSI3b
O6ue ;
g METaTnYe
CBO#CTBA
CKast
METaJLIOB.
KPHUCTaJLTH
gyeckast
pereTka
2 Oomme Oo6mue 00pas3Ibt
(21) CTIIOCOOBI CIIOCOOBI CILTaBOB H
HOJTyYEHUS] nonydenus | A3ACTAN
HUX;
METaJIOB. METaIIOB ’
CrutaBbl

b XUMHUYECKHE
3JIEMEHTHI
METAaJLUIBI 110
roJioxkenuto B I11IC
U CTPOEHUIO
aTOMOB, XUMHYEC-
KHe CBOICTBa
METAIIJIOB,
3aIUCHIBATh
YpaBHEHUS peak-
110505 8:]
MOJIEKYJISIPHOM 1
OKHCIIUTEHEHO-
BOCCTAaHOBHUTEIBH

HAY4YHUTCH
BeinyckHUK

MOJIYYUT
BO3MO’KHOCTH

HAYy4YIUTbCH:

Yy -
CaMOCTOSITEIbHO
BBIOMPATh OCHOBAHUSA
U KPUTCpUU  JUIA
KJ1accu(pukanuu,
yCTaHaBJIUBATh
MPUYHUHHO-
CJIC/ICTBEHHBIE CBSI3H,

YMEHHE  CO3/1aBarh,
MMPUMCHAITH u
npeoOpazoBHIBATH

3HAKK W CHMBOJIBI,
MOJICITH ¥ CXEMBI JUTS
perieHust yaeOHbIX U

HKOJIOTMYECKU
OPHUEHTUPOBAHH
on
IIPaKTUYECKOU
JIESITEIBHOCTHU B
JKU3HEHHBIX
CUTYalusX;
OCO3HAHHBIN
BBIOOD "
MIOCTPOEHHE
JlaJbHEUIIe
MHIUBUAYAIbHO
U TpaeKTOpUH
00pa3zoBaHus Ha
6aze
OPUEHTUPOBKH B




(22)

DNeKTponan3
pacTBOpoB U
pacriaBoB

H3

DIEKTPOIn
3
pacTBOpOB
u
pacIiaBoB.
[IpakTruec
Koe
pUMEHEH
ue
AJIEKTPOJIH
3a.
DIeKTpoIun
3
pacTBOpOB
u
pacriaBoB
ANEKTPOJIH
TOB Ha
npumepe
XJIopua
HaTpUSL.
DIIEKTPOJIH
TUYECKOe
MOJIy4YeHUE
ATIOMHUHUS

JdemoncTpa
UM

AIIEKTPOIIH3
pactBopa
cynbdara
(xmopuna)

Meau

(23)

IlongaTue o
KOpPpO3UH

IlongaTue o
KOppO3UH

OM BUJIC;
BJIAJETh
HaBBIKAMH
OpraHu3aiu u
y4acTue B
KOJJIEKTUBHOM
JIeSITCILHOCTH,
CaMOOIICHKA;
3HATH O0IIHe
CIIOCOOBI
TTOJTydeHUS
METAJIJIOB;
NPOBOAUTH
CaMOCTOSITEIbHBIN
TTIOMCK
XHUMHYSCKOH
nHpopmaruu ¢
HCIOJIb30BaHUEM
Ppa3IUYHBIX
HCTOYHUKOB
(mayuHo-
MOMYJISPHBIX
U3JaHUH,
KOMITBIOTEPHBIX
0a3 JaHHBIX);
BBLINOJIHATDH
TpeGoBaHu,
MpEeAbBISIEMbIE

MI03HABATEIBHBIX
3ajay.

Perynastusnubie YY/{
- YMenue
dbopmynupoBarh Ui
ce0s HOBbIE 33/1a4M B

yuebe, yMEHHE
COOTHOCHUTH CBOM
JICUCTBUS c
TJIaHUPYEMBIMU
pe3ynbTaTamu,
OCYIIECTBIISTh
KOHTPOJIb CBOEH
JIEATEeIIbHOCTH B
npouecce
JIOCTHXKECHUS
pe3yiabTara.
KomMMmyHunkaTuBHbIE
YV - VYmeHue
OPraHu30BbIBATH
yaeOHOe
COTPYAHMYECTBO U
HaOironare u
OIUCHIBATh
XUMUYECKUU
AKCIIEPUMEHT c

MNOMOIIBbKO  POAHOTO
A3bIKa u SA3bIKa

MUpE
npodeccuii

n

npodeccuoHalb

HBIX

IIPEANIOYTEHU .




METaJUIOB. METaJUIOB. 00BSICHSATH
CrniocoOsr Crioco6b1 U3MCHCHHUC
3QIIUTHI OT 3QIIUTHI OT CBOMCTB HPOCTBIX
KOPPO3HUH KOPPO3HH Beltects
" ' METaJlJIoB, a
OppoO3Hi TaKXKe UX
METaJIJIOB COENMHEHNI
KaK (oxcuoB,
OKHUCJIUTEIT TUAPOKCHUIOB,
BHO-BOC- TH/IPH/IOB) B
CTAHOBHTE npezenax o0THOTO
. mepuoJia u
JBHBIN pHose
TJIaBHOM
fpomece noarpynmnsl [1C,
5 063013 Meramnst - O6p33HI)I XapakTepU30BaTh
(24) | merannos [VIaBHBIX | METAJIOB, XMMHUYECKHE
TJIaBHBIX noxarpymn, | AX OKCHIOB, | cBoHCTBa
HEKOTOPBIX
noarpymm (A- COE/IMHEHN rop TIPOCTBIX BEILECTB
rpymm) o COJICH; METaJIOB
- (TIIaBHBIX
MEPUONICCKO METAJIOB moarpym 1-3
i crucTeMBbl (okcupl, rpyI), cBoiicTBa
XUMUYECKUX OCHOBAHHS UX COEIMHEHUI
AJIEMEHTOB , COJIN), (oxcuioB,
amdoTepH THAPOKCHJIOB),
0CTh 3aIMChIBAThH
ypaBHCHHS
ATIOMUHUS .
peakuuii B
1 ero MOJIEKYJISIPHOM,
COCIMHCHHA noHHom u OBP
i
6 | OG30p Meraiibl | - 0Opa3isl XapakTepu3oBar
(25) | merannoB MOOOYHBIX | MEIH, b pU3UYECKUE U
OGOYHBIX noarpym, | Keae3a, XHMHYCCKHE
XpoMma, ux .
nozrpym (b- d- poma, x| cBoficTBa
COCIMHEHU I
TPYIII) JJIEMEHTHI | . METAJUIOB B
MEPUOUICCKO CpaBHEHHH C

XUMUH.

PeryastuBubie YY/{
- YMmeHnune
dbopmynupoBaTh IS
ce0s HOBBIE 337a4U B

yuaebe, YMEHHUE
COOTHOCHUTH CBOU
NEUCTBUA C
IJIAaHUPYEMBIMU
pe3ynbTaTamu,
OCYUIIECTBJISATh
KOHTPOJIb CBOEH
JIeATEIbHOCTH B
rpolecce
TOCTHKEHUS
pe3ynbTaTa.




U CUCTEMBI

MeTajlJIaMu
XUMUYECKUX IABHBIX
JJIEMEHTOB oAy,
(Meznb, UMHK, 3aIMChIBATh
HKeExes30) ypaBHEHUS
peaKuuid.
8 Oxcupl u Oxenpl M | OGpasiibl 3HATH OCHOBHDIE
(26) | rumpokcHIBI THIAPOKCHJL | METALIOB  lcr10c0Gbl MOTyeHHS!
METaJlJIOB bl U XUMUYECKUE
METaJLIOB, CBOMCTBA
1704
XUMHUYECK
5051
Xapakrep.
Tema 6. Hemerasuisl - 94
1 | OG30p cBOICTB Hemeran | - o6pa3ipbl CocTaBiafaTh BeinyckHuUK Ilo3naBaTebHbIE PasButue oneita
(27) | HemeraIOB. JIBI, HEMETaJIOB. | (hOpMYIIbI HAYYUTCHA Yy — | PKOJIOTHYECKH
OKHCIINTEILHO Xapakrtep COeIMHEHUI BrinyckHuK CAMOCTOSTENbHO OPUEHTHUPOBAHH
) UCTHKA HEMETAJJIOB Ha MOJIYYUT BEIGHPATE OCHOBAHHA on }
BOCCTaHOBUTE HICMCHTO OCHOBC CTPOCHHA | b 3\ 10skHOCTD U KpUTepUU UL TpaKTHHCCKOM
bHbIE CBOMCTBA BH ux atomos 1 30, KIaccuUKaLuy, ACATCIbHOCTH B
POCTBIX OTIPENENIATh BUT HAYYHMTbCH: JKU3HEHHBIX
THITHHBIX BEIIECTB, XUMUYECKON yCTaHaBIMBATE CUTYaIusX;
HEeMETalJIoB KOBAJICHT CBSI3H, THII OPpAUYAHHO- OCO3HAHHBIN
Hasl CBS3b KPHUCTAJTINYECKOM CJIICACTBEHHBIC CBA3H, | BpIOOD "
KpHUCTaJLI PELIETKH. YMCHHME  CO3MaBaTh, | [OCTPOCHHUE
NYECKUE NPUMCHSTH U | nanbHEUIIen
pELIeTKH peoOpa3oBBIBATH WHIUBUAYaAIbHO
(aTromHas, 3HAKM W CHUMBOJIBL, | i TpPAaeKTOPHH
MOJIEKYJIS MOJETU U CXeMbl JJIs | 00pa3oBaHUs Ha
pHasi, pelieHus yueOHbIX 1 | Oasze
(usnueck MO3HABATENIbHBIX OPUEHTUPOBKH B
He ¥ 3a1a4. MHpE
XUMHUYCC Peryastusnpie YY]I | npodeccuii 1




Kue
CBOIiCTBa
IPOCTBIX
BEIIECTB
HEMETAILI
OB
2 Oxkcubt Oxcunsl | JlemoHcTpan
(28) | HemeramioB U HeMeTaJul | Ul XapaKTEepH30BATh
KHCIIOPOJCOED OB: - OKHTaHUC  \hyspyeckue n
JKale coyieoOpa ﬁi: ge;;r.,l B XHMVH%CKHG
KHCIOTHI -3ylomue | POAE  epotictsa,
3aIIMChIBATh
Bonopoansie u
YPaBHEHHUS
COEeqUHEHUS HecoJIeo0 N —
HEMETAJUIOB pasyromu peakumit
e B MOJICKYJIIPHOM,
COEIVHEH MOHHOM U
st OKHUCIIATEIBHO-
BOCCTAHOBUTENILH
OM BHJIE.

- Ymenue
dbopMynupoOBaTh IS
ce0s1 HOBBIC 3aJ1a4H B
yuebe, yMEHHE
COOTHOCHUTH CBOM
JICUCTBUSA c
TUTAHUPYEMBIMU
pe3ynbTaTamu,
OCYIIECTBIISTh
KOHTPOJIb CBOEH
JeATETLHOCTH B
rporiecce
JIOCTHKCHHUSI.
pe3ynbTaTa.
KomMMmyHukaTuBHbIE
YVIA - VYmenume
OpraHu30BHIBAThH
yaeOHOe
COTPY/HHYECTBO u
HabGmronats

1 OITUCHIBATH
XUMHYECKUI
AKCIIEPUMEHT c
MOMOIIBIO  POJHOTO
SI3bIKa 1 SI3bIKA
XHUMHUHU

npodeccroHab
HBIX
IIPEANIOYTEHU .




3 [pakTuyecka Y3 | Unentud | Ilpaktudecka
(29) | s pabora Ne 1 3 | uKamus s pabora Ne 1. BrinyckHuk ITo3naBaTeabLHBIE Pa3Butue onsita
Pemrenue opraanue | OOopynoBaHu HAy4UTCS YV — | PKOJIOTMYECKHU
SKCIEpUMEHTa CKHX cu Boinyckiuk CaMOCTOSATENILHO OPHCHTHPOBAHH
COCIMHEH MOJTYYUT on
BHBIX 337124 I10 e MaTepHaJibl ¥ BBIOMpATh OCHOBAHHS .
Ui, - BO3MOKHOCTh MIPAKTUICCKOU
HEOPraHMYECKO A . U KpuTepuu Ui
MPOBENIEH | o oeko HAYYUTHCS: KacCHApURATHH NESITEIHHOCTH B
1 XUMUH. e I\)’ o ’ KU3HEHHBIX
Tpasuna TB D — HI/I paboTHI. yCTaHaBJIUBAThH CHTYaIHAX;
H 1701 - .
HHBIX CTTpgKH IIPHYHHHO OCO3HAHHBIHI
peaKHHﬁ ) CJICACTBCHHBIC CBA3H, BBI60p u
YMCHUC C0O31aBarThb, IMOCTPOEHUE
4 | IlpakTuyecka V3 | Unentud | Ilpaktryecka NPUMCHATH U | najpHEHnIei
(30) | & padora Ne 2. 3 | ukanus s pabora Ne 2. peoOpa3oBbIBATH WH/IUBUYaJIHO
[IpaBuna Tb. opraumde | OGopyosanH 3HAKK W CHMBOJIBL, | i TPaeKTOPHH
Pemenne CKUX - MOJIEJIM U CXEMBI JUIsl | 00pa3oBaHUs Ha
AKCIIEPUMEHTAIT COCTMHEH |  y\areppaner pelreHus yaeOHbIX 1 | 0aze
BHBIX 3a7a4 10 ui, MMO3HABATEIHHBIX OPHUEHTUPOBKH B
TUISE
> POBEIECH 3amad. mupe
OpraHUYecKoin .
P He MPAKTHYECKO npogeccuid  u
XUMHHU i a6
Ka4yecTBe 1 paboTBHI. npogeccuoHalb
HHBIX WucTpyKuuu HBIX
peakiun TE [peanoUTeHU NI
Ha WOHBI. )
5 IIpakTHyecka V3 | CpoiictBa | [IpakTHuecka WMcmoJib30BaTh KoMmmyHukaTuBHBIC
s1 padora Ne 3. st pabota Ne 3. mpuoOpeTeHHBIC YV  -Ywmenue
IIpaBuna Tbh. O6opynoBaHu BHaHUS U YMGE-II/ISI B OPraHHU30BBIBATH
(31) | Monyuenwue, 3 | Kucior, eu MPaKTUYECKON yue6HOE
cobupanue U aCYCThI MCATCIIPHOCTH U
p p MaTepHalbl y COTPYIHHYECTBO u
acIO3HABaHUE 1o [TOBCEAHCBHON
p JUIs KUBHI HaOmronars
rasoB YPaBHCHHU | mpaKTUYECKO M OITMCBIBATH
10, it paboTHI. XUMHUYECKUN
MOJTy4YeHHU AKCIIEPUMEHT C




€ ra3os,
CrocoOBI
coOupanu
S U UX
UICHTH ()
VKaIIKs

HNucrpykuuun
Tb.

(32)

I'eneTnueckas
CBSI3b
HEOpPraHWYECKU
XU
OPraHN4eCKUX
BEIIECTB

XuMuuec
Kue
CBOIiCTBa
OCHOBHEI
X KJI1aCCOB
HEOpraHu
YEeCKUX
COeqUHEH
5054
Knaccud
HKalH 1
HOMEHKII
aTypa
opraHuye
CKHX
COeqUHEH
i

(33)

Hrorosas
KOHTPOJIbHAsA
pabora Ne 2

Brrssnen
ne YV,
CTEIEHHU
1704
YCBOEHUS
)
MOJIy4E€HH
BIX TIPH
W3y4YEHUU

CnpaBouHblie
TaOIUIIBI

3HaTh
TCHETHYCCKYIO

CBA3b
HEOPraHUYECKUX
U OpPraHUYEeCKUX
BEIIECTB.

MMOMOIIBIO
POAHOIO A3BIKA
u
SI3bIKA XUMHU




JTaHHBIX
TEM : «
Mertanis!
»,

«HewmeTta
JUIBDY

(34)

briTtoBasg
XUMHYECKAA
rPaMOTHOCTH

XuMus B
MOBCEIHE
BHOM
JKU3HU.
Mororme
u
YUCTSIIN
e
CpeACTBa.

BUACODIIEM
«Xumus
BOKpPYT Hac»




	Метапредметные результаты:
	сформированность умения ставить цели и новые задачи в учебе и познавательной деятельности;
	овладение приемами самостоятельного планирования путей достижения цели, умения выбирать эффективные способы решения учебных и познавательных задач;сформированность умения соотносить свои действия с планируемыми результатами;
	ПЛАНИРУЕМЫЕ ПРЕДМЕТНЫЕ РЕЗУЛЬТАТЫ ОСВОЕНИЯ УЧЕБНОГО ПРЕДМЕТА «ХИМИЯ»:
	Выпускник научится:
	Выпускник получит возможность научиться:
	Раздел 2. УГЛЕВОДОРОДЫ (12 ч)
	Тема 4. Ароматические углеводороды (арены) (2 ч)
	Тема 5. Природные источники углеводородов (3 ч)
	Раздел 3.  КИСЛОРОДСОДЕРЖАЩИЕ  ОРГАНИЧЕСКИЕ  СОЕДИНЕНИЯ  (12 ч)
	Тема 7. Альдегиды, кетоны, карбоновые кислоты (4 ч)
	Раздел 5. ВЫСОКОМОЛЕКУЛЯРНЫЕ СОЕДИНЕНИЯ (3ч)
	11класс
	Тема    2.    Периодический    закон     и     периодическая     система    химических элементов Д. И. Менделеева на основе учения о строении атомов (4 ч)
	Тематический план 10 класс

